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I. Abstract 
This project examines the incentives and constraints faced by micro, small and medium-
sized enterprises (SMEs) in adopting environmentally sustainable businesses practices. A mail 
survey was distributed to a sample of owners and managers of small businesses in the greater 
Williamsburg, Virginia community to directly assess their opinions about issues of sustainability 
and the relationship between their businesses and the environment. The author concludes that 
SMEs differ fundamentally from larger businesses in their ability to meet or exceed 
environmental regulatory compliance and recommends a general policy approach to address these 
differences and encourage environmental management (EM) among SMEs. 
 
II. Introduction 
The relationship between business and the environment is most often perceived as 
adversarial at best. It brings to mind images of a foundering Exxon Valdez, a decimated city of 
Bhopal, an Amazonian rainforest in flames, and other such high profile disasters. As the cause of 
such crises, environmentalists habitually speak of multinational corporations plundering the 
natural world out of profit-driven greed. In response, major companies of all sectors, from dot- 
com giants to petroleum conglomerates have rushed to create green images for themselves, 
touting corporate environmental responsibility and stewardship by funding initiatives to further 
global sustainability. A burgeoning public interest in and emergent body of research on the 
subject of environmental management (EM) has similarly focused on the household names of 
McDonald’s, Wal-Mart,1 and the like, re-envisioning a large-business economy which is both 
profitable and sustainable. 
Yet, despite this popular image of an American economy dominated, for worse or for 
better, by large corporations, approximately 99 percent of the nation’s some 25 million non-farm 
                                                 
1
 Both the world’s largest restaurant chain and the world’s largest retailer maintain official websites 
dedicated exclusively to corporate social responsibility generally and sustainability specifically within their 
companies.  
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independent enterprises meet the legal definition of a small business, with fewer than 500 
employees. According to U. S. Small Business Administration, these businesses also employ 52 
percent of the American workforce. Furthermore, a plurality of small business employees, 
including some 19.6 million Americans, works for the smallest companies, those with fewer than 
twenty employees (Small Business Administration 2008).  
Worldwide as well, the vast majority of businesses are small in scale (Conte and Karr 
2001). Globally, the small and medium-sized enterprise (SME), also referred to as the micro, 
small and medium-sized enterprise (MSME), sector accounts for around 70 percent of gross 
national product, though of course the number varies significantly across countries. In the United 
Kingdom, SMEs constitute 99.8 percent of all companies (Hillary 2000), and in the European 
Union as a whole they account for 66 percent of total employment and 65 percent of business 
turnover (Ilomaki et al. 2000). In much of the developing world, where cottage industry remains a 
major economic sector, the percentage is even higher. 
Small businesses also have a reputation as an engine of growth and innovation. They are 
often recognized and celebrated for their local corporate responsibility. They give to local 
charities, sponsor community events, and patronize local suppliers and contractors. Their owners 
are members of the local community, not a faceless board of directors, and their profits are 
reinvested in the community, not exported to distant shareholders.  As such, it would seem 
obvious that such firms have an incentive to protect their local environment. 
Generally, the unspoken assumption is that, where big business is monolithic, impersonal, 
and unsustainable, small businesses are generally approachable, in touch with their community, 
and environmentally responsible. However, a growing body of work on small business, especially 
in Europe and Australia, seems to suggest that SMEs are much less engaged with environmental 
management than their larger counterparts (Revell and Blackburn 2007).  
This paper seeks to test both postulations and examine the role of small businesses in a 
sustainable economy as either a force for positive change or as an obstacle in the development of 
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an environmentally responsible business climate. It accomplishes this through two distinct 
approaches, an extensive review of the existing literature, meager as it is, on the topic of small 
business and the environment; and an analysis of original data collected by the author. The 
substantive contribution of this project consists of a mail survey of small business owner-
managers in the greater Williamsburg, Virginia area, intended primarily to illicit and quantify the 
opinions of these decision-makers towards environmentally issues generally, and perceptions of 
the opportunities and constraints facing small businesses in the adoption of corporate 
environmental responsibility.  
The subsequent analysis points to several broad conclusions which seek to reaffirm the 
importance of small businesses as a significant source of environmental pollution, reevaluate the 
role of “green” consumers and environmental regulation as sources of external pressure, and 
definitively define scale as a driving force of EM in all businesses. 
One major difficulty in such an undertaking is the glaring fact that, as Hillary (2000) 
points out, “the total environmental impact of SMEs is unknown.” This is largely due to the 
reality that “national economic statistics on SMEs do not tally with data collected on emissions, 
waste generation and effluents from firms, so it is doubtful whether smaller firms’ contribution to 
pollution can be calculated at all. In fact, there is little hard data to determine the sector’s 
contribution to pollution load.” However, “collectively, their sheer numbers may mean their 
environmental impacts are substantial. While at a national level their combined impact is 
unknown, in pollution terms their significance at a local level can be important. Many smaller 
firms, especially those in developing countries, are characterized by their use of older 
technologies, their lack of awareness of legislation and their own environmental impacts and their 
less structured management of such issues- all of which means that their impact on local 
ecosystems and communities can be potent” (Hillary 2000 pp.11-12). 
Despite such difficulties in measurement, studies in the United Kingdom estimate that 
small and medium enterprises account for as much as 60% of carbon dioxide emissions, 60% of 
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commercial waste, and 80% of pollution accidents (Revell and Blackburn 2007). Similarly, 
Hillary (1995) roughly estimates the aggregate effect of small businesses globally at 70% of all 
environmental pollution. Like households, small businesses may have little impact individually, 
but play a much larger role when studied collectively. Indeed, given the extraordinary number of 
SMEs, such enterprises can not but have a substantial impact. 
Such facts make clear the essential role played by SMEs in the global economy and in the 
global environment. However, environmental policy and literature on sustainable business 
practices have continually focused nearly exclusively on large corporations. Worthington and 
Patton (2005, p. 197) argue that “what drives environmental behaviour of companies is an under-
researched and under-developed area of study, particularly in the context of small and medium 
enterprises.” Adds Hillary (2000), “the sector is under-researched. Little is known about its 
attitudes to and control of its environmental impacts” (p. 12). Similarly, journalistic coverage and 
popular opinion displays the same bias in favor of large-scale polluters, virtually disregarding the 
substantial contribution of SMEs to environmental crises.  
 In the following discussion of the existing literature, it is useful to first define the 
relationship between business and the environment in general, before narrowing the focus the 
more specific case of micro, small and medium enterprises. Increasingly in recent years, many 
businesses have reacted to increasing public awareness of environmental issues by seeking to 
create an environmental public image through actions of stewardship. Esty and Winston (2006) 
point to the example of Toyota and its gas-electric hybrid Prius. “While Detroit was nearing 
bankruptcy, laying off tens of thousands of workers and offering ‘employee discounts’ to 
everybody, Toyota was raising prices, expanding production, collecting record profits of $11.8 
billion in 2006, and closing in on the total of world’s largest automaker” (p. 11). 
Others have realized long-term economic gains from investing in resource efficiency, 
especially in new buildings and factories. As Hawken, Lovins, and Lovins (1999) chronicle, 
“when Boeing Corporation retrofitted the lighting systems in its design and manufacturing areas, 
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it not only cut the lighting energy by up to 90 percent (and recovered the investment in less than 
two years) but also helped workers to see defects in the aircraft they were construction. The result 
was a valuable improvement in avoided reworked, on-time delivery, and customer satisfaction” 
(p. 89).  
More recently, certain especially innovative corporations have begun to redevelop their 
entire production process in accordance with a sustainable model of “lifecycle” management. One 
example is always-innovative Nike, as reported by McDonough and Braungart (2002): 
“Ultimately, Nike is working toward a cradle-to-cradle manufacturing and product life 
cycle system. Already, a two-phase collaborative effort between MBDC and Nike, launched in 
2000, is setting new design guidelines and auditing all of the company’s major material suppliers. 
Since 2001, research has focused on the chemicals used in the manufacturing process and the 
development of a list of materials that will comprise a positively defined materials phase…When 
that goal is reached, Nike and MBDC will have identified a palette of chemicals and materials 
with wholly positive effects and designed systems for their perpetual retrieval and re-use. 
Products will then flow in discrete biological and technical cycles, nourishing the soil or 
circulating as high quality technical nutrients from producer to customer and back again.”  
Nor are such initiatives limited solely to manufactures. By incorporating sustainability as 
an integral part of the fundamental business plan, businesses of all sectors and sizes are beginning 
to pioneer a re-envisioned economy which revives rather than harms the natural environment. 
Yet, what is the role of small businesses in what Hawken et al. (1999) refer to as the “new 
industrial revolution?” Will they passively follow the lead of larger corporations in adopting EM? 
Will they hold back a green transformation of the world economy? Or, will they prove to be an 
engine of growth and innovation towards a more sustainable business future? 
 
III. Literature Review 
A. Business and The Environment 
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 Before we can answer such questions, we must address a seemingly simpler one- what is 
sustainable business? The World Business Council for Sustainable Development outlines the 
“business case for sustainable development,” which underlies any argument for corporate 
environmental responsibility, saying… 
“Pursuing a mission of sustainable development can make out firms more competitive, 
more resilient to shocks, nimbler in a fast-changing world, and more likely to attract and hold 
customers and the best employees. It can also make them more at ease with regulators, banks, 
insurers and financial markets. Sustainable development policies will be profitable, but our 
rationale is not based solely on financial returns. Companies comprise, and are led by, and serve 
people with vision and values. In the long-term, companies that do not reflect these people’s best 
vision and values in their actions will wither in the marketplace” (quoted in Reinhardt 2005 p. 
157). 
An important, but all too often lacking component of any substantive research of the 
relationship between business and the environment is a discussion of what specifically is meant 
by environment management (EM). EM refers to a package of specific business strategies 
employed by the firm at the managerial level to decrease the negative environmental impact 
and/or improve the environmental sustainability of the company. Generally and in an aggregate 
sense, the goal of EM is, as Hart (1997) puts it, “to develop a sustainable global economy: an 
economy that the planet is capable of supporting indefinitely” (p. 67). This draws directly on the 
language of the World Commission on Environment and Development report which defined 
sustainable development as “forms of progress that meet the needs of the present without 
compromising the ability of future generations to meet their needs,” a principle which is central to 
any EM program (quoted in Reinhardt 2005 p. 153).   
 Use of EM is generally explained using one or both of two main arguments. The first 
maintains that EM can increases profitability or otherwise enhance shareholder value. This is the 
“it pays to be green” view. The other is the moral “it’s the right thing to do” reasoning. The two 
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are not mutually exclusive and companies and theorists alike typically cite both at once. On both 
fronts, EM has been the subject of an evolving body of literature, which seeks to describe both its 
role within firms, and the motivations of firms in engaging in it (Reinhardt 2005). 
Early studies of EM were based on the tenants of Industrial Organization (IO) theory. 
This view held that the sector in which a firm operates is the key determinant of profitability and, 
by extension, of competitive advantage and of the use of EM. I investigate the importance of 
sector in explaining corporate environmental responsibility in the data analysis to follow, and 
conclude that the IO view holds in some cases, but that ultimately scale, rather than sector, is the 
driving force behind the use of EM.  
Wernerfelt (1984) pioneered the resource-based view which replaced the IO position, 
arguing for a more prominent role of resources. Under this view, the effective use of tangible and 
intangible resources is essential for achieving competitive advantage, thus deemphasizing the role 
of the sector (Fowler and Hope 2007). Hart (1995) expanded this theory to “include the 
constraints imposed and the opportunities offered by the biophysical environment” (p. 987) 
arguing an increased dependency of firms on the services and constraints offered by natural 
ecosystems. In this natural resource-based view of the firm, Hart outlines three interrelated 
strategies that comprise a conceptual framework for the use of EM. These are pollution 
prevention, product stewardship, and sustainable development, each of which is dealt with in 
detail below. 
 Fowler and Hope (2007) examine the role of EM within the context of a single large firm, 
well known for its commitment to sustainability, the apparel company Patagonia. In applying a 
pollution prevention strategy, these authors found that, “rather than viewing external stakeholders 
such as environmental NGOs as potential sources of pressure, Patagonia views such groups as 
partners in reaching solutions to environmental issues” (p. 32). Similarly, the company views 
both competitive firms and its suppliers as potential allies, thus creating a climate of product 
stewardship. As Jim Vlahos, Patagonia’s Director of Environmental Analysis puts it, “if 
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companies (i.e. suppliers) want to try something new, they know we’re willing to invest time 
ourselves…walk along side them as their doing the development work” (quoted in Fowler and 
Hope 2007 p.32). A model of stakeholder involvement, the apparel company also fosters 
sustainable development by committing a full 10% of its pre-tax profits to environmental NGOs 
(Fowler and Hope 2007). In these ways, companies such as Patagonia can serve as a major source 
of change towards a sustainable global economy. 
Leaving such near limitless opportunities aside for a moment, it is important to also 
examine the stimuli that moved Patagonia to its current position as a leader in corporate 
environmental responsibility; and how such forces can encourage the use of EM in companies of 
all sectors and sizes. Gunningham, Kagan and Thornton (2004) explain such behavior as 
responses to society-level incentives, saying, “corporate executives increasingly talk about the 
importance of operating with their ‘social license,’ meaning that they are constrained to meet the 
expectations of society and avoid activities that societies (or influential elements within them) 
deem unacceptable” (p. 308). The concept of social license becomes especially important in 
explaining why some firms go beyond regulatory compliance and, as will be shown, in explaining 
the use of EM among small business where regulatory enforcement does not provide adequate 
incentives. In general, these authors and others attribute corporate environmental responsibility 
for all scales of firms to four primary factors- consumer pressure, stakeholder pressure, 
competitive pressure, and regulatory pressure. 
1. Regulatory Pressure 
Since environmental issues came to the forefront of public awareness in the 1970s, the 
primary means of encouraging corporate environmental responsibility has been command-and-
control regulation. A host of federal legislation was passed during this time period, with 
undeniably positive results for the environment. The banning of certain particularly harmful 
processes and chemicals fueled a vast improvement in environmental quality by many measures. 
The resolution of many high profile environmental concerns, including the denunciation of the 
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once ubiquitous pesticide DDT, the commercial abandonment of ozone-depleting 
chlorofluorocarbons, and the restoration of many of the nation’s highly contaminated rivers speak 
to this success. Unsurprisingly, the existing literature fairly uniformly suggests an important role 
of government regulation in encouraging environmental management (Cohen et al. 2005).  
However, many question the potential for continued effectiveness of traditional 
command-and-control regulation in the face of the contemporary environmental crisis. While 
such regulation was highly effective in reaching the proverbial “low-hanging fruit” of 
environmental corporate responsibility, it may not be a long-term engine for the sustainable 
transformation of the global economy. New challenges, such as greenhouse gas emissions, may 
not lend themselves well to traditional regulatory solutions. In addition, enforcement of 
environmental regulation may vary vastly in difficulty according to the number of regulations in 
place, the extent of market globalization in the business sector of interest, and, as I will show, 
with the size of the firm.  
The process by which environmental regulation is enacted and enforced bears some 
discussion, as it will have interesting implications for SMEs. Like most corporate governance, 
environmental regulation can be thought of as the outcome of two distinct processes. First, 
elected officials pass broadly-defined legislation and second, regulatory agencies define specific 
rules through which the goals of the law are accomplished. According to the Administrative 
Procedure Act (APA) of 1946, a rule is “the whole or part of an agency statement of general or 
particular applicability and future effect designed to implement, interpret, or prescribe law or 
policy” (quoted in Cohen et al. 2005 p. 5) As Cohen, Kamieniecki and Cahn (2005) summarize, 
“rules provide the specific information often missing in laws, and rule making brings a capacity 
for adaptation to changing conditions that a statute alone would lack. Rule originate in agencies, 
stipulate law and policy as directed by authorizing legislation, have either a broad or narrow 
focus, and attempt to influence future conditions” (p. 5).  
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Because of the inherent complexities of the environmental issues which are its 
jurisdiction, EPA plays a perhaps especially essential role in rule-making. It is also credited as 
being a highly efficient and effective regulatory agency. Says McGarity (1991) “with the very 
notable exception of the turbulent 1980s, EPA has acquired a well-deserved reputation as one of 
the most intelligently run agencies in the federal government. While its output has never been 
high it, has…been of increasingly high quality” (p. 111). The development of rules takes time, 
however, and Kerwin and Furlong (2002) estimate that rule making in the major EPA programs 
of air, water, toxic substances, and waste takes from just over two years to just under five years. 
Other regulatory agencies develop rules and enforce environmental legislation at the state 
and local level, as well as internationally, with varying levels of efficiency and effectiveness. 
Around 30 states have plans to decrease their own carbon footprint by cutting greenhouse gases 
(EPA 2008). In addition, more than 500 mayors of American cities, as well as many counties and 
other localities, have also signed official commitments addressing climate change (United States 
Conference of Mayors 2008). The amount, extent, and depth of new regulation at all levels will 
likely only increase and public perception of the environmental crisis intensifies. 
Increasingly, however, environmental regulators are finding alternatives to the classic 
command-and-control regime. Market-based regulation, such as carbon trading markets, and 
voluntary corporate environmental programs such as the ISO 14001 are an example of rule-
makers’ expanding toolbox. As Gunningham, Kagan, and Thorton (2003) point out, “public 
policy analysts today often call for a ‘second generation’ of environmental regulation that relies 
less on governmental prescription and more on the imagination and innovativeness of corporate 
environmental management” (p. 1). Perhaps especially for SMEs, such a new approach to 
regulation will play an important role in encouraging the use of EM. 
The analysis portion of this study delves into this role by examining the opinion of 
owners and managers of SMEs with regard to environmental regulation. The findings support 
many previous authors in that regulation is an important source of pressure for corporate 
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environmental responsibility, but challenges the traditional role of enforcement as the primary 
motivating force for compliance. Ultimately, I will conclude that regulation may serve as a signal 
for social license among SMEs, rather than as a means of governmental control. 
2. Consumer Pressure 
A growing public perception of environmental issues may lend additional importance to 
the role of “green” customers, who place high priority on the environmental impact of firms when 
making purchasing decisions. It is widely recognized that a growing number of businesses, small 
and large, have adapted their marketing strategies to cater to this niche. Historically, however, 
both the extent and the impact of the green consumer community have been highly contestable.  
As Reinhardt (2005) points out, “despite a lot general statements of green consumers, we 
seem to know very little about how the willingness to pay for environmental attributes in products 
and in production processes varies across product categories, market segments, distributions, 
nations, and time. It seems clear from a little introspection, for example, that a given individual 
consumer is likely to have substantially different willingness to pay for a particular environmental 
benefit at different times and in different contexts, just as the willingness to pay for any other 
product attribute varies across use occasions; and it seems likely that the determinants of the 
differences would include opportunities to communicate with others about one’s status or 
affiliations, again as it does for other product attributes” (p. 179). 
Portney (2005) points out, “vignettes abound on the subject of green consumerism…yet 
the literature on CSR contains no study that attempts to measure price-cost margins for a standard 
product or set of products” (p. 114). Further, “notable examples of failed green marketing 
strategies exist.” He cites the example of the gasoline marketer ARCO, which introduced cleaner 
fuel in advance of regulations, but experienced decreased sales in response to its marginally 
higher prices (Portney 2005). Esty and Winston (2006) further warn that fickle and uninformed 
consumers can sometimes actually exert negative pressure on companies using environmental 
management, citing the example of the soap company, Unilever. “Unilever got clobbered, for 
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instance, when it tried to introduce concentrated detergent that reduced packaging. Consumers 
just thought they were getting a smaller box of soap at a higher price” (p. 85). 
In the survey described below, I too find mixed evidence as to the importance of “green” 
consumers. To some businesses, public environmental image seems to be essential in encouraging 
EM, but less so to others. I suggest that sector is instrumental in shaping the role of consumer 
pressure, at least among SMEs, and encourage additional research in this arena, with a more 
distinct focus on industry-level characteristics. 
3. Stakeholder Pressure 
Similar to consumer pressure is stakeholder pressure, which refers to pressure exerted on 
management decisions by individuals or groups connected with the firm, other than direct 
consumers. These may include primary owners, shareholders (for publicly-traded companies), 
employees, individuals or neighborhoods directly affected by firm pollution, local environmental 
groups, and supplier, recipient, or other partnering companies. For large corporations, stakeholder 
pressure, as distinguished from consumer pressure, has played and will likely continue to play, an 
important role in encouraging the adoption of EM.  
The role of NGOs as watchdogs for corporate behavior is large and growing. A host of 
environmental advocacy groups publicly attack companies which the see as irresponsible. One 
recent study found that while only 6% of opinion leaders trusted businesses, 55% trusted non-
profits (Esty and Winston 2006). In terms of the environment, there is a veritable spectrum of 
local, state, national, and international advocacy groups from Earth First! and Greenpeace to the 
Sierra Club and the Environmental Law Institute, all of whom publicly exert pressure on firms 
through a variety of tactics, from lobbying and consumer advocacy to high-profile and 
intentionally disruptive direct action campaigns. 
Another source of stakeholder pressure unique to small business is that exerted by their 
corporate customers. Say Esty and Winston, “large customers are putting pressure on small-
business suppliers to comply with environmental standards. One little New York-based software 
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developer we know found itself answering tough questions posed by a Tokyo-based telecom 
company with an aggressive auditing program for its supply chain. To stay on the list of preferred 
suppliers, the company had to implement an Environmental Management System- much more 
than a company its size would normally do” (p. 19). 
Increasingly, the role of investors in applying stakeholder pressure to firms is rising in 
prominence. For example Khanna and Anton (2002), for example, find that those publicly-traded 
firms that are more dependent on the market for capital, as measured by their ratio of capital-
assets-to-sales ratio were more likely to engage in EM. This role is necessarily limited by the 
amount of information available to stockholders, but a growing public interest in environmental 
issues may make this specific source of pressure a major impetus for change in years to come. 
 Finally, employees are among the most important stakeholders in any company. In a 
talent-driven economy, competition for gifted, hard-working, and responsible employees is 
forcing many firms to align their business plans with the ideals of potential workers. A 2004 
Stanford Business School survey of MBA graduates found that 94% would give up as much as 
$13,700 a year of salary to work for a company that made corporate responsibility, including 
commitment to sustainability, a priority (Esty and Winston 2006). In a study of Australian 
businesses, Howgrave-Graham and Berkel find that, with respect to SMEs specifically, 
employees were cited as the most important stakeholders in furthering EMS adoption (Howgrave-
Graham and Berkel 2006). 
4. Competitive Pressure 
 Competitive pressure results when firms respond to the management decisions of other, 
competing companies. Such an effect can only occur when there is a perceived competitive 
advantage to the management decision, such as an increase in efficiency or gains from positive 
public perception.  
 A classic example of competitive pressure in action is the advent of dolphin-safe tuna in 
the early 1990s. By making an official and highly public commitment to fishing practices which 
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safeguard marine mammal populations, Heinz’s Star-Kist was able to set the industry standard for 
environmental stewardship (Esty and Winston 2004). The company’s rapid gain in market share 
forced other tuna companies to follow suit and today, dolphin-safe tuna is the norm rather than 
the exception.   
 Some of the most tangible examples of competitive pressure in action are in the form of 
voluntary environmental agreements between companies. The most well-known among these are 
hundreds of “green clubs” sponsored by local, national and international regulatory agencies, as 
well as NGOs. These voluntary programs specify a set of rules governing the environmental 
behavior of its members, as measured by its management processes, relative pollution emissions, 
energy or resource efficiency, or any of a number of other criteria.  
The International Organization for Standardization (ISO) sponsors what is likely the most 
widely-recognized voluntary certification system for corporate responsibility- the ISO 14001. 
One of numerous standards developed by the ISO, the ISO 14001 specifically requires that 
members develop and maintain EMS to ensure compliance with environmental regulation and 
encourage improvement beyond the compliance level. The ISO 14001 is a process-based or 
management-based certification, rather than a product or technology-based one; that is, the 
certification focuses exclusively on the design and effectiveness of EM, independent of actual 
environmental impact. To become members, facilities must be made open to external inspection 
and annual recertification audits (Prakash and Potoski 2006). 
Prakash and Potoski find that members of the ISO 14001 green club do indeed 
demonstrate more effective EM than non-members. Additionally, these firms also realize 
economic benefit from membership (Prakash and Potoski 2006). Despite its demonstrated, but 
still controversial success among larger corporations, I argue that the regulatory potential for 
exploiting competitive pressure among SMEs through business partnerships with regulators and 
community groups is even more promising; yet this potential remains largely untapped. One 
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glaring reason for this is cost. The ISO 14001 certification, for example, may cost between 
$25,000 and $100,000 per facility (Prakash and Potoski 2006).     
Summary: Business and the Environment  
 The discussion above lends some insight to the motivations of firms in adopting EM. 
Regulatory, consumer, stakeholder, and competitive pressures all provide stimuli for change 
through a variety of mechanisms. However, the extent of each role is difficult to measure. One 
means of estimating the importance of different sources of pressure is through soliciting the 
opinions of decision-makers within firms. In the case of small businesses, the most important of 
these is usually the owner or manager, often the same individual. Owner-managers are restricted 
in their environmental decision-making by a series of internal and external barriers, but, as will be 
discussed in the following section, the barriers facing SMEs may be fundamentally different from 
those facing other types of businesses. 
 
B. Small Businesses and the Environment 
Small businesses exhibit a number of unique characteristics which make them of interest 
in the study of environmental sustainability. Some of these seem to, in the minds of various EM 
theorists, affirm the role of SMEs as the preferred model for a sustainable business economy. 
However, a number of other qualities appear to limit their ability to behave in a sustainable 
manner. The conclusion is therefore not decidedly that small businesses are either inherently 
sustainable or unsustainable, but rather that they should be examined in a separate context from 
large businesses as entities that are highly differentiated from other forms of business enterprise.  
Say Redmond et al. (2007), “understanding corporate social responsibility and 
environmental management practices predominantly from a large business perspective and not 
from a small business perspective is problematic as small businesses are not scaled down versions 
of big business. There are major distinctions between businesses of different sizes, primarily in 
the management practice.” And again, “the level of managerial and financial resources of small 
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business is related to the size of the business and this can have both positive and negative 
influences on the capacity of the business to implement environmental strategies” (p. 2). 
Such a discussion of small businesses must necessarily begin with a definition of the 
term. Unfortunately, there are many of these, and are highly varied in the literature and legally 
across countries. Hawken (1993) struggles with this ambiguity in The Ecology of Commerce. “In 
the business debate over whether small is beautiful, there has been a skewing of definition over 
what constitutes ‘big’ or ‘small.’ A ‘small’ business is defined as one that has under $100 million 
in sales; from there to a half a billion is a medium-sized business; beyond that are large 
businesses. But, in fact, a $50 million business is, by any practical reckoning, large. Ask anyone 
who has tried to preside over one or anyone who has tried to deal with most such companies. 
Companies larger than that should actually evoke such terms as huge, giant, titanic, gargantuan, 
behemoth” (p. 91). 
However, besides sales, businesses are also and perhaps more usefully, classified by 
number of employees and it is by this measurement that the relative importance of small firms 
becomes evident. For while the five hundred largest businesses in the world may control upwards 
of 25% of global output, they employ less than .05% of the global population. By contrast, SMEs 
contribute relatively little to GDP, but account for more than half of all employment in the United 
States, and a great deal more than that globally (Hawken 1993). 
In the United States, the typical classification of a small business is one with fewer than 
200 employees, but such taxonomy does not give justice to the varied styles of management 
organizations that fall within this range. The United Nations defines a small enterprise differently 
for developing and industrialized countries, with the stipulation of between 5 and 19 employees 
in the former, and fewer than 99 in the later. For developing countries, there is an additional 
category of micro-enterprises, or those with fewer than 5 employees (Quartey 2001).  
In Australia, small businesses are defined as having between 1 and 20 employees, while 
medium businesses have between 20 and 200 (Redmond et al. 2007). Meanwhile, the European 
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Union defines an SME as having fewer than 250 employees with an annual turnover not 
exceeding ECU 40 million and a small enterprise as employing fewer than 50 people and having 
an annual turnover of ECU 7 million or less. Mexican and Brazilian SMEs have between 1 and 
100 employees, while small firms in Indonesian may have any number of staff so long as they 
own assets worth less than $800,000 (Hillary 2000).  
 For the purposes of this study, the term “small business” is used to apply universally to 
all businesses which meet the legal U.S. definition, but the U.N. classification system is also 
employed, with some license, to differentiate between such firms. A more in-depth definition of 
terms as they apply to this study will follow in the discussion of survey methodology. For the 
time being, it is enough to recognize that, even in the absence of a precise definition, small firms 
are characterized by several key features which serve, as do employment and sales data, to 
differentiate them from large enterprises. 
1. Flexibility and Social License 
As several studies have shown, small businesses are traditionally more flexible and 
inventive in their production practices than large corporations. Esty and Winston claim that 
“small companies can be more nimble than their larger competitors” (p. 19) and thus take 
advantage of changing market conditions. Leyden and Link find that “small-sized firms are 
typically more entrepreneurial and engage in more innovation and risk-taking than their larger 
counterparts” (Leyden and Link 2004 p.255). Theoretically and empirically there appears to be a 
negative relationship between firm size and innovation in general (Leyden and Link 2004). Of 
course, the implications in the context of environmental issues of this first characteristic of SMEs 
depend on whether or not it extends to the adoption of sustainable business practices. 
Paul Hawken in The Ecology of Commerce asserts that “while large corporations resist 
the evidence of significant environmental and social problems caused and abetted by their own 
products and actions, smaller companies can see those problems opportunistically as pathways to 
growth and success” (Hawken 1993 p.139) He claims that start-up businesses can build their 
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business plans and practices around a sustainable framework and thus that they are a better model 
for creating an economy based on development and intangible value rather than solely on growth 
and profit (Hawken 1993).  
This argument may be flawed, however, in that it does not consider the basic differences 
between the markets in which large and small businesses respectively operate. In their 2007 
interview study of small construction company and restaurant owners in the United Kingdom, 
Revell and Blackburn (2007) found that inputs of time and money became major constraints 
because of the fierce competition and low profit margins associated with small businesses. With 
few barriers to entry in most small business sectors, survivorship is contingent on the ability to 
create marginal profits in highly competitive and often saturated markets.  
Unlike multinational corporations, which often operate in oligopolistic competition with 
highly differentiated brand names and products, SMEs face competition from many very similar 
companies and, in order to survive, must provide identical or superior goods and services at a 
lower price to the consumer, regardless of their methods of production. In industries where 
environmental sustainability is not highly valued by consumers, small businesses could face 
severe disincentives to adopt environmental management techniques. Start-ups that incorporate 
sustainability into their business model will only survive if this model also results in greater 
efficiency and lower end-user costs. As the aforementioned example of ARCO shows, even 
slightly higher prices resulting from environmental innovation may put responsible entrepreneurs 
at a disadvantage.  
In addition to being more flexible and innovative than large corporations, many studies 
suggest that small businesses are also more sensitive to the local conditions and ecology of the 
communities in which they are located. Says Amin Amini, “most of the environmental damage 
ensuing from industrial development is related to the lack of direct relationship between investors 
and local environments” (Amini 2004 p. 374). Small business owners tend to be members of the 
community wherein their enterprise is situated, thus creating an incentive to serve the demand of 
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his or her consumers in an environmentally and socially responsible manner (Amini 2004). 
Returning to Gunningham, Kagan, and Thornton, SMEs may face a more restrictive “social 
license” than other businesses despite their relatively minor environmental impact.  
In addition, profit generated by small firms is more likely to be reinvested in the local 
community, thus making them to some extent an engine of development (Rocha 2004). Whether 
or not this engine is sustainable depends on the extent to which small firm internalize the costs of 
environmental degradation, either directly as a part of the community, indirectly through response 
from the community, or through community regulation of these businesses.  
However, this potential may be largely undermined by a general misunderstanding among 
small business owner-managers about environmental issues in general and about the impact of 
their businesses specifically. An overwhelming lack of awareness among small business owners 
is an often-cited factor of the general underachievement of SMEs in developing environmental 
management programs (Revell and Blackburn). Revell and Blackburn found that “the 
environment appeared to be a low priority for most restaurateurs, who tended to see their firm’s 
environmental impact as negligible.” 
Thus, there is a case to be made that, even where owner-managers would prefer to engage 
in EM, they face constraints which prevent them from doing so. In a 2007 study of waste 
management practices of small firms in Australia, Redmond et al. find that “owner-managers who 
have the decision-making power in small businesses have expressed interest in the environment 
yet this interest has not been translated into better waste management practices” (p.1). They argue 
that owner-managers with strong preferences for EM face a series of internal barriers to EM 
related to perception and attitudes concerning environmental issues. “First, the majority of owner-
managers had an attitude that their business had no impact on the environment. Second, the 
internal barriers identified by the owner-managers to engagement related to perceptions and/or 
attitudes. Third, the owner-managers’ low awareness of local environmental which assist 
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appropriate waste disposal indicated a lack of commitment to the local and global environment” 
(p. 9). 
Similarly, Markis and Paravantis (2007) find that small business owner-managers fail to 
adopt energy conservation measures because of perceived barriers related to general lack of 
information, internal technical and financial constraints, and organizational structure. In other 
words, owner-managers who care about the environment may not act on this concern because 
they do not think their business has a substantial impact on the environment, they do not feel that 
they have the money or time to engage in EM, or they do not know how to implement an 
effective EMS and thus do nothing.  
Where such firms are indeed significantly more flexible in their operations than large 
corporations, one might expect owners of SMEs to retain a relatively high degree of discretion in 
setting operational objectives and processes. This characteristic has the potential to make small 
businesses a huge force for the furthering of environmental objectives. Small business owners 
who are concerned with environmental issues have the power to promote sustainability in their 
production practices and foster environmental responsibility in business. However, where it is the 
case that small business owners do not share these objectives, incentives are created to cut 
corners, avoid compliance, and stifle environmental innovation.  
A substantive study of the priorities of owner-managers themselves is therefore necessary 
to determine the role of firm flexibility with concern to EM. This study suggests that owners and 
managers of SMEs do indeed care about environmental issues, but that they are hampered, as 
Remond et al. and Markis and Paravantis conclude, by internal barriers related to information, 
and external constraints related to time and monetary costs. 
2. Transparency and Regulation 
 Scale may also tend to create compliance asymmetries between large and small 
businesses faced with comparable enforcement of similar environmental legislation. Clayton et al. 
(1999) argue that regulation is the major stimulus for SMEs to improve their environment 
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management performance. Say Esty and Winston, “the Information Age is reducing the costs of 
pursuing smaller-scale actors. New sensors, information systems, and communications 
technologies make tracking pollution and monitoring regulatory compliance cheaper every day. 
Even tiny enterprises now find it hard to fly under the radar” (p. 19). 
However, the relationship between SMEs and environmental regulation remains widely 
disputed in the literature. Because of their relative size, resource and time constraints may prevent 
small business owners from obtaining expert environmental consultation, purchasing 
technological solutions to pollution and inefficiency problems, and overhauling production 
processes to increase sustainability. They may also suffer from a deficit of information about 
environmental issues, regulations, and possible solutions (Dean et al. 2000).  
Dean et al. clarify that, “although not all sources of these asymmetries act to penalize 
small firms, we argue that their net effect might be one of creating disproportionately higher unit 
costs for small establishments.” (Dean et al. 2000 p.59) It is easy to imagine, for example, a 
situation wherein a small plant manufacturing such commodities as paper, glass, or metal, would 
face higher per unit costs for an expensive mitigation technology like new smokestack scrubbers 
than would a plant operating at a much larger scale.  
Econometric regression of the number of start-up companies in a given year on a 
measurement of regulation performed by Dean et al. concluded that environmental governance, 
especially in industry, can disproportionably affect SMEs and even serve as barriers to entry for 
manufacturing firms because of their inability to comply. “Typically,” say these authors, 
“arguments contend that there are substantial economies of scale involved in compliance and that 
environmental regulations increase the minimum efficient scale of affected plants. Hence, smaller 
facilities are at a disadvantage” (Dean et al. 2000 p. 57). This disadvantage implies that SMEs in 
competition with large businesses face a disincentive to adopt sustainable business practices.  
In terms of employment at the individual firm level, the general argument espoused by 
business and labor experts is environmental regulation tends to increase production cost by 
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requiring additional capital. Prices face upward pressure in response to increased costs, and the 
resulting loss of sale causes reduction in employment. However intuitive it may seem, evidence 
for this model is not found in the literature, on either the macro or firm level. A Department of 
Labor survey of employers across sectors found that such indirect effects of environmental 
regulation accounted for less than one tenth of one percent of all employment turn-over 
nationwide (Morgenstern et al. 2000). Morgenstern et al. found the average effect of 
environmental regulation on employment across four heavily polluting sectors to be both 
economically and statistically insignificant (Morgenstern et al. 2000). 
Like all businesses, SMEs are subject to a host of environmental regulations at federal, 
state, and local levels. Among the most applicable to such businesses are a series of national laws 
passed during the 1970s including the Clean Air Act, the Clean Water Act, the Resource 
Conservation and Recovery Act, the Toxic Substances Act, and the Comprehensive 
Environmental Response, Compensation and Liability Act. Several authors have estimated the 
total cost of compliance such federal environmental regulation alone to be over $100 billion 
annually (Dean et al. 2000). SMEs are not exempt from such costs; indeed, with proportionally 
smaller profits, they may even be disproportionably affected. 
 Dean, Brown, and Stango argue in favor of a model of enhanced entry barriers for small 
enterprises from increased environmental regulation due to three categories of asymmetries. 
“Small-establishment compliance asymmetries result from differences in compliance costs per 
unit of output between small and large establishments when regulations are equally and enforced 
across small and large firms. Small-establishment enforcement asymmetries exist when 
regulations are enforced unequally across small and large establishments. Small-establishment 
statutory asymmetries reflect differences in the stringency of legislation or regulation that small 
facilities face relative to large ones. Although not all sources of these asymmetries act to penalize 
small firms, we argue that their net effect might be one of creating disproportionately higher unit 
costs for small establishments” (pp. 58-59). Most important of these according to the authors, 
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compliance asymmetries occur when economies of scale allow large firms to more easily invest 
in the capital and expertise required to comply with environmental regulation. 
In a longitudinal examination of the aggregate effects of environmental regulation on the 
formation of small and medium manufacturing enterprises, Dean et al. found a negative and 
statistically significant effect.  While they concede that regulation may encourage entry of small 
firms in certain high-pollution industries because of such enterprises’ ability to escape liability for 
worker exposure to toxics, overall they argue that regulation generally discourages small firm 
formation. Moreover, they conclude that “contrary to plausible arguments maintaining that any 
entry barrier effect should have quickly faded away, the findings indicate that the deterrent effect 
for small producers has persisted beyond the wave of regulation that occurred during the 1970s” 
(p. 71).  
Transparency therefore becomes another essential issue affecting environmental 
management in small businesses. SMEs are not subject to the levels of official and public scrutiny 
that is imposed upon their larger counterparts. They are exempt or partially exempt from many 
so-called “tiered” environmental regulations, especially with regard to the use of toxins in 
production and the disposal of waste. In addition, where they are subject to environmental 
regulations, their compliance is much less likely to be adequately enforced than that of large 
companies, as they constitute a larger, less wieldy jurisdiction for often overtaxed and 
understaffed environmental protection agencies (Dean et al. 2000).  
In general, small businesses, farms, and franchises fall under the categorization of “non-
point-source” polluters. Where they are the regulatory responsibility of local governments, 
enforcement is limited by small county and municipality budgets. In addition, more stringent 
regulation and enforcement of small business environmental laws tends to be politically 
unpopular, likely because of the positive publicly-held image of such enterprises (Dean et al. 
2000). Incomplete enforcement and the rarity of legal consequences remove incentives for small 
businesses to promote compliance with environmental legislation. Although, as I will show, 
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compliance with environmental regulation is in fact the norm among SMEs, the role of regulation 
requires serious reevaluation, particularly with regard to scale. 
3. Public Image and Niche Marketing 
A 2000 interview study conducted by Ilomaki, Mika, and Matti (2000) among the Finnish 
small business sector concluded that the most important incentive for SMEs to improve 
environmental performance is pressure exerted by external stakeholders, especially customers. 
They divided the small businesses in their study into four categories based on size and external 
pressure, concluding that SMEs, and especially the smallest businesses within this sector (so-
called micro enterprises), without any stakeholder pressure have little or no incentive to take an 
active role in environmental protection beyond a basic response to economic and legal 
regulations. According to their study, the most effective small businesses are large with high 
levels of external stakeholder pressure. These enterprises had the most obvious gains to be made, 
both in terms of stakeholder relations and direct cost savings, by developing effective EMS 
(Ilomaki et al. 2000).  
 However, consumers, like regulators, may be less likely to learn of and respond to the 
unsustainable business practices of small businesses relative to large ones. Small businesses do 
not rely as heavily on the brand image that is so critical to larger corporations and which largely 
drive environmental reform. Due in part to their lack of transparency and in part to their generally 
low profiles, small businesses may not be held to the same standard of environmental corporate 
responsibility as large enterprises in the eyes of customers.  
Multinational corporations such as McDonald’s can extract real benefit from an 
environmental image and incur serious costs from a lack of one. At such a scale, even incremental 
improvements can yield payoffs, as exemplified by the “wave-riders” outlined by Esty and 
Winston in Green to Gold. When McDonald’s was able to associate its brand name with a degree 
of environmental responsibility by reforming its production processes, the payoff was immediate 
in part because, as one of only several major fast food chains, it already offered products which 
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were highly differentiated from those of its competitors. A small increase in price, therefore, was 
not enough to drive existing McDonald’s customers away, and brought in new consumers who 
valued environmental responsibility (Esty and Winston 2006).   
 This situation would have likely been different for a small, “mom and pop” hamburger 
store. With countless such restaurants in existence and no perceived difference in burger quality, 
even a small increase in prices would have likely lost customers. Meanwhile, the niche consumer 
base of hamburger-eating environmentalists would likely be too small to make up the difference, 
particularly without the resources for a multi-million dollar public relations campaign like that 
McDonald’s used to create its popular image as an environmental innovator. Indeed, Howgrave-
Graham and Berkel (2007) find that the “cost benefit analysis for EMS implementation was 
troubled by the difficulty to put a dollar value on the intangible benefits like improvement of 
corporate image” (p. 790).  
As Blair and Hitchcock (2001) point out, while large corporations, as high profile 
organizations, are concerned with public environmental image, “small and medium-sized 
enterprises (SMEs), on the other hand, may be less inclined to publish formal environmental 
statements or indeed to actually have a formal environmental policy” (p. 87) because they are less 
subject to concerns of public relations and image building. Instead, they argue, “these sorts of 
businesses will tend to be reactive to the environmental policies of governments and suppliers and 
to make environmental decisions as a result of imposed pressures” (p. 87). In such a model, 
SMEs are reactive to the example set by larger firms, rather than innovators in environmental 
management.  
Hillary (2004) finds that, although consumer pressure is traditionally a primary impetus 
for corporate EM, “customers also show lack of interest in, or are satisfied with, SMEs current 
environmental performance. Micro-enterprises, in particular, found their customers to be 
uninterested in their environmental performance. This may be because the customers, like the 
micro firms, consider micro firms’ environmental impacts to be negligible” (p. 568). Like Blair 
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and Hitcock, she finds SMEs to be reactive with respect to EM, but she cites regulation, rather 
than large enterprises, to be the primary driver. 
Hawken (1993) is correct in that some small businesses can benefit by exploiting small 
niches for environmentally sustainable products and services. As he points out, “the discovery of 
environmentally branded niche marketing by the Body Shop (soaps, cosmetics, and personal 
items made from materials from the rainforest), and by Ben & Jerry’s (Rainforest Crunch ice 
cream, made from cashews and Brazil nuts gathered by cooperatives of indigenous peoples in the 
Amazonian rainforest), has been followed by a large variety of firms” (pp. 138-139). Esty and 
Winston, in Green to Gold, mention Q Collection, a small home furnishing company specializing 
in sustainably-harvested wood products and Kona Blue, an environmentally responsible fish 
farm, but the examples of such companies are limitless (Esty and Winston 2006). Unfortunately, 
so are the competing companies in these sectors which reject EM. For every Q Collection, there is 
likely a furniture store specializing in low prices, high quality, or social intangibles such as fair 
trade. In addition, there are many industries and sectors in which sustainability has never even 
gained a foothold.  
As an example outside of industry, it is also true that small produce farmers have also met 
with increasing success in growing crops in a sustainable manner through such business models 
as community-supported agriculture, producer cooperatives, and farmers markets. These growers 
are able to adopt environmentally and socially constructive methods by marketing directly and 
charging marginally higher prices to consumers who value environmental sustainability (Hawken 
et al. 1999). This is not possible for would-be growers of such input crops as corn, which 
composes a substantial proportion of the American diet in on form or another. Facing a market 
with huge supply surplus and high degrees of elasticity from consumers, innovation in this key 
industry, and in many others, is stifled rather than fostered by competition (Pollan 2006). 
 Again, the essential failing here stems from basic realities of markets in which small 
business operate. Firstly, not all business owners and consumers value environmental 
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sustainability in their production of or choice of products and services, and certainly they do not 
do so equally. Secondly, the degree to which such intangibles are considered differ greatly across 
industries and sectors such that there may be large potential for environmental management for 
some types of small businesses but not for others. And lastly, government policies and public 
pressure, for one reason or another, almost invariably focus on large business in encouraging and 
enforcing environmental innovation. This last point is particularly important in the context of this 
study. I have and will continue to emphasize that small businesses require a new approach to 
regulation, one that recognizes the essential dissimilarities created by differences in scale. 
Summary: Small Businesses and the Environment 
 Esty and Winston offer five reasons why small business owners should invest in 
sustainable business practices- the expanding realm of environmental regulations, a growing 
willingness of advocacy groups to demand accountability from small businesses, the increasing 
ease of compliance enforcement, mounting pressure from large corporations, and the “eco-
advantage” of small businesses given their flexibility in adapting to changing markets and in 
meeting niche demands (Esty and Winston 2006). The question is, therefore, whether these 
incentives outweigh the similarly powerful restraints facing these enterprises. The consensus in 
the existing literature is that they do not and, despite the relative dearth of research, it is becoming 
increasingly clear that small and medium enterprises are fast falling behind their larger 
counterparts in their use of EM (Hillary 2000). Like many of the authors mentioned above, 
Thompson and Smith (1991) cite a lack of information about corporate responsibility practices 
for small businesses stemming from the narrow research focus on large businesses. It is this 
asymmetry which this paper seeks to address. 
In promoting sustainable businesses practices, it is incumbent upon experts and policy-
makers to acknowledge the inherent differences between the large and small business sectors. It is 
not enough to assume that small businesses will drive innovation through their greater flexibility, 
that they will follow suit as big businesses adapt, or that the same guiding principles of 
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environmental management apply equally to businesses of every scale. Small business owners 
face a set of incentives and restraints concerning sustainable practices that is entirely different 
from those faced by corporations. 
 Taken together, small businesses constitute an enormous contribution to the global 
environmental crisis, producing immense amounts of material wastes; consuming vast 
magnitudes of electricity; and handling, storing, and disposing of a plethora of hazardous 
materials. It is important to note that particularly “dirty” industries such as auto-mechanics, paint-
supply, dry cleaning, and specialty manufacturing are often dominated by small companies. 
These firms are flexible, innovative, and community-driven. But they are also subject to high 
levels of competition, compliance asymmetries, and relatively little regulation. Because of these 
unique characteristics, SMEs play a distinct and essential role in a globalizing economy. Such 
businesses call for an entirely new approach to environmental management, one which is, as 
Hawken says, “encouraged, not by government loans, but through the revitalization and 
revisioning of incentives that will liberate the imagination, courage and commitment that resides 
within small companies” (Hawken 1993 p. 210). 
  The impetus for such a revolution lies to some extent with policy makers and 
environmental regulatory agencies, particularly at the local level, given the fundamentally local 
nature of small enterprises, but primarily with the owners of such businesses themselves, as they 
remain the principal decision-makers in the small business economy. New incentive-based 
regulation will have to take careful consideration of the opinions of small business owners 
towards environmental management and environmental issues in general. However, in as much as 
the environmental impacts of small businesses remains an under-examined theme, all the more so 
are the attitudes of business owners themselves towards these issues. As I have discussed, the 
survey outlined below examines specifically these attitudes, to gauge, through qualitative data 
gathered from small business owners, the nature of the incentives and constraints that these 
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individuals and, by extension, their enterprises, face when addressing questions of environmental 
management.  
 
IV. Survey Methodology 
For the purposes of this study, the most effective definition of small business is the one 
by which business owners define themselves. The label of small business constitutes not only a 
legal status, but also the identification with a business culture which is fundamentally different 
from the large business community. Thus, the survey described herein relied heavily on the self-
selection of respondents to determine their status as small businesses. This being said, all sample 
businesses were pre-screened to ensure that they indeed had fewer than 500 hundred employees; 
the vast majority had far fewer. 
As a case study, the “Historic Triangle” area of the Hampton Roads region in Virginia is 
simultaneously typical and unique. It is both a historical landmark and a burgeoning suburban 
community undergoing unprecedented economic development. At its epicenter, the independent 
City of Williamsburg maintains an economy based largely on tourism, primarily related to the 
Colonial Williamsburg Historic District; education, in particular the College of William and 
Mary; and health care, specifically Sentara Williamsburg Community Hospital (City of 
Williamsburg 2008). These major employers are supplemented by a host of related smaller 
businesses. The vibrant tourism industry in particular supports hundreds of enterprises in the 
accommodations and food and beverage sectors.  
James City County is located primarily to the west of Williamsburg and is largely 
associated with the city. The major employers in the county include an amusement park, a 
flourishing public school system, a brewery, a state mental hospital, and a warehouse distribution 
center (James City County Office of Economic Development 2008). This variety of economic 
institutions is reflected in the county’s small business community as well. York County, located 
to the east of Williamsburg, has a population of approximately 63,000 with major employers 
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including the local government and public schools systems, a naval weapons station, several 
larger retail establishments, and some industry (York County 2008). Small businesses within the 
county are similar in their variety to those of James City County and, indeed to counties 
throughout Virginia. 
Taken together, therefore, the business community in greater Williamsburg is distinctive, 
but by no means extraordinary among developed localities throughout the United States. There is, 
perhaps, an unusually well-developed sense of community in the area owing to its long history of 
business cooperation; in addition, recent economic growth in the area has led to a diversification 
of businesses which may seem atypical, but serves as a model for the economic transformation 
taking place in many other urbanizing areas. The vibrant tourist industry and its associated 
plethora of small firms is balanced by a few major private and government enterprises which 
stand as major employers in the region. All these factors make the area an ideal case study for a 
small business community.  
The complete population of small businesses in the greater Williamsburg area is difficult 
to analyze not only because of the somewhat ambiguous definition of a small business, but also 
because of the large and undocumented number of enterprises of which it is constituted. For the 
purposes of this study, the survey sample is drawn from the membership of the Greater 
Williamsburg Chamber and Tourism Alliance2, which includes some 567 enterprises meeting the 
above definition of small and medium sized enterprises.  
In order to ensure representation across the many varieties of small businesses, a number 
of sectors were identified and sampled. These include 12 manufacturing businesses, 22 technical 
                                                 
2
 According to its mission statement, “the Greater Williamsburg Chamber and Tourism Alliance is a non-
profit business alliance. It provides leadership for the business community to create an environment to help 
businesses develop and prosper.” Its more than 1,000 members include large and small businesses, as well 
as governmental, educational, and non-profit institutions in the City of Williamsburg and the counties of 
James City and York. The survey sample was drawn from among small business members, and specifically 
from the 2007 Great Williamsburg Chamber and Tourism Alliance Member Resource Directory. Such a 
directory is published annually and can be obtained through the Chamber’s office at 421 North Boundary 
Street, P.O. Box 3495, Williamsburg, Virginia 23187 or accessed online at www.williamsburgcc.com. 
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service providers, 14 personal service businesses, 43 building service providers, 26 health care 
businesses, 33 construction firms, 18 vehicle sales and service centers, 17 furnishing retail stores, 
16 computer and electronic retailers, 55 clothing and personal merchandise retailers, 17 
transportation and shipping companies,  14 media and information outlets, 56 food and beverage 
establishments, 31 art vendors and entertainment businesses, 42 lodging and accommodation 
businesses, 36 finance and real estate businesses, and 115 professional service providers. These 
sectors were based on the classification designed by the Greater Williamsburg Chamber of 
Commerce and adapted using the North American Industry Classification System (NAICS).3 The 
composition of the survey population of small businesses is shown in Figure 1 below. 
Figure 1 
 
A case could be made for self-selection sample bias in that membership in the Chamber is 
voluntary and by no means exclusive; however, given the scope of the sectors and institutional 
variation represented, this does not likely affect the findings of this study. Indeed, this bias, if it 
exists at all, may preemptively capture non-response bias within the study. Because involvement 
                                                 
3
 See the U.S. Census Bureau website for more information on this standardized business classification 
system (http://www.census.gov/epcd/www/naics.html). 
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in local community affairs is the ostensive purpose of the Chambers, business owners who choose 
to seek membership may well tend to be those who are concerned with such issues and therefore 
more liable to participate in such a survey in the first place. In any event, lacking any other 
reliable inventory of local businesses, the use of the Chamber remains the most useful and 
accurate means of building the survey sample. Other potential issues with this sample are 
revisited in the discussion of results and methodological problems to come. 
In total, 162 small businesses were selected for the survey sample. Each sector was 
sampled independently and randomly, with the percentage of businesses sampled dependent on 
the size of the sector and the inherent variation within the sector with respect to environmental 
concerns. For example, where law offices may not be likely to differ considerably from 
accountant offices in their environmental management practices, dry cleaning establishments and 
printing businesses may encounter different environmental issues of interest. Thus, although the 
professional services sector represents the largest single sector in the small business population, 
and where the environmental management practices of such businesses are not likely to vary 
considerably, only ten percent of such businesses are included in the sample. By comparison, 
technical service providers were sampled one hundred percent to better reflect the diversity of this 
sector and account for its small size.  
Other sectors were sampled to extents between these extremes. Accommodation 
providers and financial and real estate institutions were also sampled at ten percent. All retail 
businesses, transportation companies, information providers, food and beverage establishments, 
and art and entertainment companies were sampled at twenty-five percent. Thirty-three percent of 
health care businesses and construction companies were sampled. Finally, building service 
providers and personal service businesses were sampled at fifty percent. The composition by 
sector of the survey sample is shown is Figure 2 below. 
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Figure 2 
 
The utility of this sampling scheme is shown in Figure 3, where sectors are grouped into 
more general categories based on similarity in environmental impact. Compared to the population 
distribution above, this graph displays a relatively even sampling among business types. Although 
this means of sampling has the potential to lead to over or under-representation of some sectors, I 
will show that, with respect to attitudes, SMEs were remarkably similar across industries. Self-
reported impact did vary somewhat between sectors, as might be expected, but insofar as this is 
not a primary focus of this study, this potential source of bias does not affect the conclusions 
made herein.4  
Figure 3 
 
                                                 
4
 See Appendix VI for supplemental data on inter-sector differences in environmental impact, owner-
manager opinion, and use of EM 
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In order to encourage participation, great attention was paid to survey design, with 
particular emphasis on the ease of completion. Questions were designed to primarily measure 
opinions of respondents, rather than specific facts, in order to prevent non-participation from a 
lack of knowledge. Most questions involved a range of possible answers, to facilitate quick and 
intuitive completion. Thirty-two survey questions were designed with input and advice from 
several actors. These included professional environmental business consultants; academics in 
fields including Environmental Science, Economics, Sociology, Government, and Business; and 
small business owner-managers outside of the surveyed population. The final version of the 
questionnaire was field-tested among and received overwhelmingly positive feedback from 
owner-managers, who found the survey intuitive to follow and interesting to complete.5 The 
questions can be divided into three general categories, each intended to capture different aspects 
of small business environmental management issues.6 
The first series of questions seeks to collect employment, profitability, and organization 
information on each small business. These are intended for use in cross-sectional comparisons of 
between businesses of different sectors, sizes, and managerial structure. Respondents are asked to 
indicate the relative size of their enterprise by choosing from among a series of ranges of number 
of employees and of gross sales in dollars. They are further asked to indicate the legal status of 
the business in terms of its operational structure and the title of their managerial position.  
A second round of questions seeks to assess the impact of these individual enterprises on 
local environmental problems and their use of EM using self-reports of energy usage, waste 
production, hazardous material use, and recycling practices; as well as several qualitative 
questions intended to gauge whether small business owners tend to view their businesses 
generally as sources of environmental pollution within the local environment. 
                                                 
5
 This was accomplished informally through contacts made at the 2007 Inside Virginia Conference for 
Small and Woman and Minority Owned (SWaM) Businesses sponsored by the Virginia Department of 
Business Assistance and the City of Virginia Beach Office of Economic Development in June of 2007. 
6
 See Appendix I for full survey 
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The first of these questions prompts respondents to estimate the monthly energy use of 
their business by choosing from one of five categories ranging from less than 1000 kilowatt-hours 
per month to more than 50,000 kilowatt-hours7. Respondents are similarly ask to estimate total 
annual solid waste production according to categories ranging from less than 1 ton to more than 
50 tons; and the percentage of waste that is recycled in categories from less than 1% to more than 
80%8. Further, several questions in this category seek to assess the use of EM by requesting 
qualitative information about official and unofficial policy about energy use, solid waste 
production, and recycling. Participants are also invited to identify constraints facing capital 
investments in increased efficiency and waste reduction and to rate the overall environmental 
performance of their business within the context of their local community. 
The final category targets the opinions of business owners towards the importance of 
environmental issues generally, and towards the effectiveness of environmental legislation and 
regulatory agencies with respect to the specific conditions of small businesses. Respondents are 
asked to evaluate the general difficulty for their business of achieving full compliance with all 
environmental regulations and to indicate the level of regulatory enforcement that they face. In 
addition, they are prompted to assess the role of environmental regulatory agencies in the specific 
context of the regulation of small businesses. Several further questions target the perceived 
importance of a public image of environmental stewardship for small businesses, both now and 
projected. Finally respondents indicate their own level of concern about environmental issues, 
both in general and in the context of their business’s impact. 
There is thus an important distinction between this and previous studies. The purpose of 
this survey is not to measure the specific impact of small businesses on the environment or the 
                                                 
7
 These categories were chosen using the average monthly electricity consumption of U.S. households as a 
base at just below 1000 kilowatt-hours (Department of Energy). While it may seem naive to expect 
respondents to recall specific data of this kind, such information is actually readily available to owner-
managers on typical electricity bills and the ability to choose from among categories, rather than provide a 
specific number, should increase the response rate.  
8
 Considering EPA estimates of per capita solid waste production of more than .5 tons annually and a total 
recycled waste stream of 32.5%, these too seem reasonable targeted scopes. 
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impact of environmental regulation on small businesses, but rather the way in which small 
business owners themselves perceive these concepts. 
After the completion of the questionnaire, sampled businesses were sent a letter advising 
them of the survey in October, 2007. Surveys were then mailed at the beginning of November 
with an explanatory cover-letter and return envelope. Non-respondents were sent a second copy 
of the survey in January, 2008. Overall, the response rate was 40% of all sampled businesses, 
which is better than is typically expected from mail surveys of this kind9. Because of the potential 
for bias, non-response bears some investigation here. In general, there are three reasons why 
respondents may have chosen not to participate. 
First and most importantly is the issue of time constraints. Regardless of how straight-
forward and user friendly, all surveys take time to answer and return. For certain questions in this 
survey, a fair amount of thought was required of respondents in order to answer to the best of 
their ability.10 This is an issue with any respondent demographic, but it is perhaps enhanced in 
this case. As the literature makes clear, small business owners and managers are under 
considerable time pressure. Indeed, in previous studies, a lack of time has been cited as a primary 
reason for owners and managers do not develop environmental management within their 
businesses. Insofar as their time is valuable not only in terms of wages, but for ensuring the 
success of their business, small business owner-managers may have not responded out a genuine 
lack of time.  
Secondly, given the nature of this survey, we might expect respondents to be personally 
interested in either or both community involvement in general or environmental issues 
specifically. Owner-managers may be more likely to respond if they are concerned with 
community relations. In order to control for this bias, all respondents were sampled from the 
                                                 
9
 See Mail and Internet Surveys: The Tailored Design Method by D.A. Dillman for a comprehensive 
explanation of survey design as used in this study. 
10
 See esp. questions 9 and 12 (Appendix I) 
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membership of the Greater Williamsburg Chamber of Commerce and Tourism Alliance, an 
organization which places high priority on community involvement.  
Another possible source of bias stems from the concern that owner-managers with strong 
feelings on environmental issues will be more likely than others to respond. To test for such a 
bias, questions were included to gauge feelings on such issues. Indeed, a slight majority of 53% 
agreed with the statement “I consider myself to be an environmentalist,” while only 11% 
disagreed. Because “environmentalist” is an often polarizing and controversial term, this question 
was used primarily to gauge political affiliation, rather than actual perception of environmental 
issues. Whether or not this result is indicative of bias is the reader’s prerogative, though I contend 
that it is not, for reasons to be more fully explained in a later section.  
Finally, non-response may tell us something about the nature of the sampled businesses 
themselves. Because this study seeks to evaluate opinions and perceptions of owner-managers of 
small businesses, it becomes important to ensure that respondents identify themselves as such. As 
discussed above, the legal definitions of SMEs are variable by county and state. It may be argued 
that the number of employees or amount of gross sales may not be incredibly useful in defining 
small businesses. Indeed, given the perhaps overly-inclusive definition of small businesses in the 
U.S., all but the very largest national and international corporations fit the bill. There are vast 
differences in managerial strategy between firms with 5 employees and those with 500, and many 
businesses which are legally defined as small businesses may nevertheless not see themselves as 
such. Because this survey is presented as specifically targeted at small businesses, self-selection 
becomes an important mechanism by which we can ensure that respondents identify with the 
small business community and therefore that they share the general perceptions of environmental 
management issues as other SMEs. 
In summary, of the 162 businesses included in the sample, 65 returned completed 
surveys. Because the response rates of individual sectors differed and were generally too low for 
meaningful analysis, re-sampling took place after data collection was completed. Four major 
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industries of businesses were identified, each made up of several sectors. These consisted of 
Tourism, including all retail stores, accommodations and lodging, and food and beverage 
establishments; Production, including manufacturers, automotive businesses, and construction 
firms; Technical, made up of the technical services and services to buildings sectors; and 
Services, which consisted of all personal service providers, health care firms, and professional 
services. Figure 4 shows the relative proportion of each industry. 
Figure 4 
 
Respondents in the Production industry included three metal goods manufacturing firms, 
two custom furniture producers, three construction companies, four sign and awards shops, three 
transportation/warehousing service providers,   and two automotive repair companies. The 
Service industry consisted of three consultancy firms, one law office, one bank, one financial 
advising firm, two animal care providers, six health care companies, and one massage therapist. 
Respondents in the Tourist industry included one office supply retailer, one clothing retailer, 
three gift shops, one garden supply store, three restaurants, one tour provider, and one hotel. 
Finally, as the most varied of the four groups, the Technical industry was comprised of two 
graphic designers, two photograph developers, two landscapers, one painting service, one 
electrician service, one custom flooring company, two printers, one cleaning service provider, one 
recycling service, and two heating and air conditioning specialists.   
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For the most part, this division of industries is useful more for understanding the makeup 
of the sample than for explaining the relationship between SMEs and the environment. There did 
not appear to be systematic differences between industries in terms of the use of EM, perception 
of environmental regulation, or attitudes towards environmental issues. Furthermore, the utility of 
cross-sector analysis is questionable because many small businesses do not lend themselves to 
easy classification. By their nature, many firms could have easily fit into two or more categories, 
and some could not be easily classified at all.  
Scale, rather than sector, appears to be the defining characteristic for corporate 
environmental responsibility. Scale and owner-manager opinions did not change significantly 
across sectors and, although environmental impact and use of EM varied, there was no clear 
pattern evident in this variation. There is one notable exception: questions dealing with the 
perceived importance of public environmental image and niche consumer markets yielded 
responses that differed significantly across sectors. This phenomenon will be discussed in detail 
in a later section.  
The vast majority of respondent businesses employed fewer than 20 employees, with 
32.8% of respondents employing fewer than 5 employees and 45.3% employing between 5 and 
10 employees. Around 15% of surveyed businesses had between 20 and 50 employees, while less 
than 10% had more than 50. In the analysis to follow, the total sample is divided, somewhat 
arbitrarily, though effectively, into categories based on size. Micro enterprises are defined as 
having fewer than 5 employees, Small enterprises as having between 5 and 20 employees, and 
Medium enterprises as having more than 20 employees. Figure 5 displays this graphically. 
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Figure 5 
  
Annual gross sales varied from less than $100,000 to more than $5 million, with a 
plurality of approximately 40% earning between $100,000 and $500,000. As expected, sales 
tended to increase with the number of employees. There was no clear trend employment trend 
between sectors, all business categories seemed to be composed of similar mixes of firm sizes. 
 A majority of approximately 64% of respondent businesses were corporations and an 
additional 19% were sole proprietorships, although the sample also included one franchise, one 
cooperative, a non-profit member association, and several other statuses.11 As far as individual 
respondents themselves, 85% identified themselves as owner or CEO of the business. Most of 
those remaining listed their title as General Manager, and less than 5% were other decision-
makers in the company (such as Vice President for Operations or Managing Partner). 12 
 
V. Survey Results13 
        A. The Environmental Impact of Small Business 
While most of the surveyed businesses estimated that they produced less than 1 ton 
annually of solid waste, approximately 12% produced between 1 and 10 tons, around 6% 
                                                 
11
 Again, such categories were intended primarily to gauge how owner-managers indentified their firms 
relative to the larger business community. 
12
 See Appendix IV for descriptive table on respondent characteristics 
13
 See Appendix V for a full report of survey results 
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produced between 10 and 50 tons, and 8% produced more than 50 tons. Conservatively 
estimating the number of small businesses at 24 million nationwide (about 96% of the estimated 
25 million non-farm businesses total), we can use these results to roughly extrapolate the order of 
magnitude of solid waste attributable to small businesses at around 170 million tons each year.14 
Even at this conservative estimate, this makes small businesses accountable for well over half of 
the estimated 251 million tons of municipal solid waste produced annually in the U.S (EPA 
2008). 
Around 49% of respondents reported monthly energy use between 1000 and 10,000 
Kilowatt-hours. An additional 40% used less than 1000 kilowatt-hours, 9% used between 10,000 
and 50,000 kilowatt-hours and only 2% used more that 50,000 kilowatt-hours. Using the same 
assumptions as above, this translates to an annual consumption of nearly two trillion kilowatt-
hours by small businesses, again more than half of the total estimated U.S. electricity use of 
3,656,000 million kilowatt-hours15 (U.S. CIA 2008). 
Around 31% of respondents indicated that their business uses hazardous or toxic material 
requiring about special handling and disposal. Around 66% of businesses did not use such 
materials and the remaining 3% did not know. While the relative amounts of such waste 
associated with such businesses cannot be effectively estimated from the data gathered in this 
study, the sheer number of small businesses nationally and globally should be enough to 
underscore the importance of such enterprises as contributors to the proliferation of toxins within 
the natural environment. 
These numbers do not, by any measure, constitute a comprehensive inventory of 
environmental pollution from small businesses. They represent only a rough picture of the scope 
of the problem, similar to those painted in the existing literature. These results confirm the notion 
                                                 
14
 17.76 million + 14.4 million + 43.2 million + 96 million = 170 million tons 
15
 776,160 million + 115,200 million + 777,600 million + 288,000 million = 1,956,960,000,000 
kilowatt-hours 
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that, despite their small size, small businesses are, in aggregate, a major, if not the major, 
contributor to environmental pollution. 
As logically expected, both the amount of solid waste produced and the amount of energy 
consumed tended to increase with the number of employees and the amount of annual sales, both 
across all firms and within individual sectors. Thus, firm size does appear to have an effect on 
resource consumption and pollution production. Sector, however, was not a predictor of 
environmental impact.  
B. Perception of Environmental Issues 
As Table 1 below indicates, more than three-quarters of respondents felt that 
environmental and public health issues rank among the most pressing concerns for society today. 
Even in the face of some potential self-selection bias, this overwhelming majority is a strong 
argument against the view that business owner-managers, as individuals, are not concerned with 
environmental problems.16  
       Table 1 
“Environmental and public health issues are among the most important challenges facing 
society today.” 
 
Strongly Agree Agree Neither Agree nor 
Disagree 
Disagree Strongly Disagree 
28.6% 47.6% 14.3% 7.9% 1.6% 
 
An even more telling and perhaps surprising result showed that approximately half of 
respondents considered themselves “environmentalists.” By comparison, only about 11% 
disagreed or strongly disagreed with this characterization. As expected, those who identified 
themselves as “environmentalists” were more likely to believe that environmental issues are 
                                                 
16
 Indeed, one respondent commented that “Small businesses will be increasingly focused on environmental 
issues not to remain competitive, but because it is the right thing to do!” 
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important, although more than half of those who disagreed with the label also prioritized such 
issues.17 
Table 2 
“I consider myself to be an environmentalist.” 
Strongly Agree Agree Neither Agree nor 
Disagree 
Disagree Strongly 
Disagree 
20.3% 32.8% 35.9% 9.4% 1.6% 
 
The majority of respondents also indicated that they were concerned with the effect that 
their business has on the natural environment or public health issues. This implies that owner-
managers of SMEs in all sectors do in fact tend to recognize the role of business in general and, 
indeed, of their own enterprises specifically in contributing to environmental problems.  
However, although most were somewhat or very concerned with environmental issues 
and recognized the importance of the role of business in environmental issues, the general 
consensus among small business owners was that each independently felt that their business was 
not a major contributor to such problems. Indeed, only one respondent indicated that their 
business is a significant source of environmental pollution in their community; while more than 
90% indicated the opposite. Similarly, only 10% of respondents indicated that their business is a 
significant consumer of natural resources or energy in the community (see Tables 3 and 4).  
Table 3 
“This business is a significant source of environmental pollution in my community.” 
Strongly Agree Agree Neither Agree nor 
Disagree 
Disagree Strongly Disagree 
1.5% 0% 9.2% 33.9% 55.4% 
 
       Table 4 
                                                 
17
 Several respondents offered supplemental comments on this question specifically. One requested that I 
“define environmentalist” and another strongly agreed with the statement, but clarified, “From the 
viewpoint of an engineer, not a lawyer.” 
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“This business is a significant consumer of natural resources and/or energy in my 
community.” 
Strongly Agree Agree Neither Agree nor 
Disagree 
Disagree Strongly Disagree 
1.5% 7.8% 18.8% 42.2% 29.7% 
 
Instead, as shown in Table 5, more than 55% of respondents claimed that their business is 
a steward of the natural environment in their community. Both assertions seem to confirm a 
widespread assumption among small businesses, regardless of sector, that the cause of 
environmental problems lays elsewhere.18 
       Table 5 
“This business is a steward of the natural environment and a protector of public health in 
my community.” 
Strongly Agree Agree Neither Agree nor 
Disagree 
Disagree Strongly Disagree 
10.8% 44.6% 44.6% 0.0% 0.0% 
 
Taken together, the responses to these questions seem to suggest that owner-managers do 
recognize both the importance of environmental issues and of businesses’ role in such, but that 
they are not convinced that the effect of their businesses specifically warrant bold action such as 
investment in EM. This supports conclusions made by other authors that owner-managers of 
SMEs maintain an attitude that their business’s relative impact is negligible. 
C. “Green” Consumers and Public Image 
Overall, responses to questions about the importance of public image and niche marketing 
were mixed, with a majority feeling that consumers were not concerned with the environmental 
impact of their business, as shown in Figure 6 below. 
                                                 
18
 One respondent added that the environmental impact of his business is “too small to be of any 
significance.” 
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Figure 6 
 
 However, a comparison between sectors did reveal some interesting trends. In both the 
Production industry and the Technical industry, around 11% of respondents felt that consumers 
are “very concerned” with the impact of their business on the environment. By comparison, no 
respondents in the Tourist or Services industries shared this opinion, although respondents in all 
sectors indicated that consumers are “somewhat concerned.”  
Generally, the majority of respondents indicated both that their businesses benefited from 
a public image of environmental responsibility and stewardship and agreed that small businesses 
can benefit from such an image. However, sector-level differences are again apparent. Among the 
Technical industries, nearly 70% of respondents agreed with the statement: “My business benefits 
from a public image of environmental responsibility and stewardship.” Table 7 below shows that, 
in the Production industry, nearly 50% agreed. By comparison, only around 40% of businesses in 
each the Tourist and Services industries, respectively, shared this attitude. These results suggest 
that firm sector is a determinant of consumer pressure in favor of EM, a conjecture which is 
expanded upon below in the context of niche markets. In this case, Technical firms face consumer 
pressure, or perceive consumer pressure (the implications of which are identical) for EM to 
higher degrees than other industries.  
     Table 7 
Percent Responding “Agree” or “Strongly Agree” 
“My business benefits from a public image of environmental responsibility and 
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stewardship.” 
Tourist Production Technical Services 
41.7% 50.0% 68.4% 43.8% 
 
Across all respondents, few businesses indicated that they cater to a specific niche of 
consumers who are especially concerned with environmental issues. Again, most of those which 
did were identified with the Technical industry. Within this division, 42% of respondents agreed 
or strongly agreed with the statement, “This business caters to a niche market of consumers who 
are concerned with environmental or public health issues.” By comparison, only between 11% 
and 16% of respondents in the three other major categories were in agreement (see Table 8). 
Table 8 
Percent Responding “Agree” or “Strongly Agree” 
“My business benefits from a niche market of consumers who are concerned with 
environmental and public health issues.” 
Tourist Production Technical Services 
16.6% 11.1% 42.1% 12.5% 
 
This may reflect a limited role of niche marketing in driving sustainable business in most 
sectors. In the personal services and health care sector, for example, the existence of other high-
priority considerations might lead us to not expect consumers to place heavy emphasis on EM. 
Customers in this sector seek very specific services, such as medical treatment, which are 
provided by highly specialized enterprises. When choosing medical care providers, consumers are 
likely to place priority on a number of other considerations, such as quality of care, convenience, 
and price. 
However, in the case of the technical services sector, the wide variety of services offered 
and the relatively few high-priority considerations leaves more room for niche marketing. In 
home improvement enterprises, for example, non-EM considerations may play less of a role in 
driving consumer choice. 
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The pattern that emerges in this cross-sector examination is one that shows a markedly 
increased tendency for businesses in the Technical industry to be concerned with public image 
and consumer input concerning environmental issues relative to other sectors. This is perhaps 
understandable when one considers the preferences of consumers in each sector. In the personal 
service and tourist sectors, the quality of service likely overwhelms the preference for corporate 
environmental management. Such inter-sector variance stands as evidence for the IO view of EM 
described above, though only in the specific context of green consumerism and niche marketing. 
This is especially interesting given that there were no systematic differences between 
sectors in terms of environmental impact in a way which could potentially explain consumer 
concern. One might expect, for example, that customers might be more concerned with EM 
among firms which are visibly large polluters or consumers of energy. However, the average 
estimated monthly electricity use across all industries of between 1000 and 10,000 kilowatt-
hours, implying that firms do not tend to vary in energy use according to sector. In terms of solid 
waste production, the Tourist and Production industries reported an average production of 
between one and ten tons per firm, while the Technical and Services categories reported less that 
one ton on average. This is indicative of differences in waste production across sectors, but not in 
a way that explains consumer preference. 
As an alternative explanation, the relatively small impact in the Technical industry may 
constitute a response among these businesses to consumer pressure. The evidence presented 
herein is not sufficient to prove causation in either direction, but it is an interesting corollary that 
among the entire sample, only two businesses advertised themselves specifically as 
environmental services (waste recycling and energy efficiency). Both were included in the 
technical services category.   
D. Perception of Environmental Regulation 
As Figure 7 shows, although a plurality of respondents felt that increased environmental 
regulation was neither good nor bad for business, more than twice as many felt that it was good 
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for business than felt it was bad for business. Generally, therefore, there does not appear to be a 
widespread aversion among small business owners to environmental regulation itself. In addition, 
although respondents were split on the issue of whether or not environmental protection tends to 
hinder economic development generally (see Table 9), Figure 8 shows that an overwhelming 
majority of approximately 95% felt that increased environmental regulation would not affect the 
competitiveness of their business relative to larger businesses. 
Table 9 
“Environmental Protection often hinders economic development” 
Strongly Agree Agree Neither Agree nor 
Disagree 
Disagree Strongly Disagree 
3.1% 35.9% 22.0% 34.3% 
 
4.7% 
 
Figure 7                                                        Figure 8 
     
Approximately 70% of respondents agreed that full compliance with environmental 
regulation is generally straightforward and easy to implement, while only 18% felt that 
compliance requires special expertise or a large investment of resources. This implies both ability 
and willingness on the part of owner-managers to comply with environmental regulation. 
Table 10 
“As it applies to this business, full compliance with environmental regulation at all levels 
is generally straightforward and easy to implement.” 
Strongly Agree Agree Neither Agree nor 
Disagree 
Disagree Strongly Disagree 
37.0% 32.3% 20.0% 4.6% 6.1% 
 
 
                
Relationship between Regulation and Business 
37% 
48% 
15% 
Good for Business 
Neither Good nor Bad 
 Business 
Bad for Business 
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Table 11 
“As it applies to this business, full compliance with environmental regulations generally 
requires special expertise and a relatively large investment of company resources.” 
Strongly Agree Agree Neither Agree nor 
Disagree 
Disagree Strongly Disagree 
6.2% 13.8% 33.8% 30.8% 15.4% 
 
 
However, in contradiction to accepted theory, enforcement did not appear to constitute 
the major incentive for regulatory compliance, as seen below. Only 26% of respondents agreed 
with the statement “as it relates to this business, full compliance with environmental regulation is 
important because such regulation is heavily enforced.” Thus, although regulation still seems to 
serve as an important impetus for EM, threat of enforcement of such regulation does not appear to 
be the primary motivation in meeting compliance.19 
Table 12 
“For my business, compliance with applicable environmental regulation is important 
because such laws are heavily enforced.” 
Strongly Agree Agree Neither Agree nor 
Disagree 
Disagree Strongly Disagree 
7.9% 19.0% 39.7% 25.5% 7.9% 
 
 
Interestingly, most respondents disagreed that environmental regulatory agencies 
themselves are generally concerned with the welfare of small businesses. Despite finding 
regulatory compliance itself unproblematic, despite a general lack of antipathy towards regulation 
on any theoretical grounds, and despite no discernible threat of enforcement, owner-managers 
nearly universally seem to feel that environmental agencies are out of touch with small businesses 
or otherwise do not care about their wellbeing. 
                                                 
19
 One respondent commented, “compliance [is] important unrelated to enforcement.” 
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Table 13 
“Environmental regulatory agencies at all levels are generally concerned with the welfare 
of small businesses and provide assistance and support to promote compliance.” 
Strongly Agree Agree Neither Agree nor 
Disagree 
Disagree Strongly Disagree 
1.6% 12.7% 34.9% 36.5% 14.3% 
 
 
E. Use of EM  
 The tables below (14 and 15) summarize responses to questions dealing specifically with 
the use of EM in SMEs, with results separated by size category. In this section, small businesses 
are divided into three categories based on the U.N. classification system of Micro, Small, and 
Medium-sized Enterprises. All are technically small businesses, but such a division allows for a 
more substantive analysis of the effects of scale on the use of EM. 
Table 14 
Percent Responding “Strongly Agree” or “Agree”  
“As it applies to this business, full compliance with environmental regulation at all levels 
is generally straightforward and easy to implement.” 
Micro Businesses 
(Fewer than 5 Employees) 
Small Businesses 
(Between 5 and 20 Employees) 
Medium Businesses 
(More than 20 Employees) 
76.2% 62.1% 73.3% 
 
Table 15 
Percent Responding “Strongly Disagree” or “Disagree”  
“As it applies to this business, full compliance with environmental regulations generally 
requires special expertise and a relatively large investment of company resources.” 
Micro Businesses 
(Fewer than 5 Employees) 
Small Businesses 
(Between 5 and 20 Employees) 
Medium Businesses 
(More than 20 Employees) 
57.1% 41.4% 46.7% 
 
As Table 14 shows, in response to the statement, “This business operates on a business 
plan that specifically includes the protection of the environment as a top priority,” most 
respondents took a neutral stance, although approximately twice as many agreed as disagreed. It 
may be reasonable in this case to assume that those respondents that neither agreed nor disagreed 
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represent firms that do not engage in proactive EM, while those who responded in the affirmative 
do so. Even if this is the case, nearly a third of businesses claimed to use EM by this measure. 
Overall, nearly 70% of respondents indicated that their business unofficially promotes 
energy efficiency and conservation. Responses were similar with respect to resource efficiency 
and solid waste reduction, with a majority claiming unofficial promotion of conservation. 
However, only 12% of respondents indicated that their business officially promoted energy 
efficiency and conservation, while only 11% reported having an official policy promoting 
resource efficiency and solid waste reduction. Insofar as an unofficial policy may reflect any 
range of activities with varying effectiveness, it seems prudent to discount this response as 
evidence for EM. In this view, despite claims of many that environmental management systems 
are in place, little seems to be occurring in the way of sustainable policy on environmental issues.  
Figure 9 
 
         Figure 10 
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As previously shown, total energy use and total solid waste production generally 
increases as the size of the business increases. However, an interesting pattern begins to emerge 
with respect to environmental management practices when Micro, Small, and Medium enterprises 
are separated according to number of employees and gross annual sales. In general, as business 
size increases, the extent of environmental management declines at first and then intensifies. 
Figures 11-14 below demonstrate evidence of this phenomenon. In every category of 
questions, from prioritization of environmental issues, to self-reported use of EM in energy and 
resource conservation, to ease of regulatory compliance, this pattern holds, albeit to varying 
extents. For example, while 19% and 13% of Micro enterprises and Medium enterprises, 
respectively claimed to have official policies on resource efficiency, only about 3% of Small 
enterprises did the same. Similarly, more than 70% of Micro and Medium enterprises found 
compliance with environmental regulation was easy to accomplish, but only just over 60% of 
Small enterprises agreed (See Appendix VII for supplemental data on comparisons between 
categories of scale). 
 
              Figure 11                                         Figure 12               
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                  Figure 13                  Figure 14 
   
This model makes intuitive sense. Micro enterprises, as the smallest small businesses, 
realize the benefit of increased flexibility stemming from their reduced scale. Having relatively 
little environmental impact to begin with, they are able to counteract it with informal 
environmental management practices which are straight-forward and easy to implement. A small 
manufacturing firm with five employees can easily establish and enforce community standards of 
environmental behavior. It can also capitalize on relatively high returns to investment in 
environmental management by targeting “low-hanging fruit” opportunities. 
The largest small businesses, or Medium enterprises, demonstrate a higher degree of 
environmental management than those in the next smallest group. Typically employing more than 
50 employees, and grossing more than $1 million in annual sales, these firms have the additional 
resources needed to invest in formal environmental management techniques, such as mandatory 
recycling and waste reduction practices and capital investments in energy efficiency. 
For businesses of the median scale, however, such opportunities for environmental 
management are characterized by decreasing returns to scale. With a larger environmental impact, 
firms must invest comparatively more in environmental management in order to realize similar 
benefits. Small enterprises with between 10 and 50 employees suffer from a loss in personal 
accountability that is present in the smallest businesses. At the same time, they do not have the 
resources for large-scale investment in environmental management that may be present in larger 
firms. 
56 
 
This outcome is especially interesting because the attitudes of small business owner-
managers towards environmental issues do not appear to change with firm size. Even at this 
limited scope, therefore, this constitutes evidence that scale does matter in determining the 
opportunities and constraints facing businesses in terms of environmental management. 
F. Constraints 
Analysis of responses to questions dealing specifically with constraints provides further 
evidence of systematic differences between firms according to scale. Across all businesses, a 
minority of respondents constituting about 37% agreed that up-front costs were a barrier to 
investment in more energy efficient capital. This proportion was highest among the intermediate 
size category of Small enterprises, further implying, as suggested above, that businesses with 
between 5 and 20 employees face the most intense constraints among SMEs in integrating EM 
practices.  
Figure 15 
        
About 58% of respondents gave reasons for not recycling regularly. Of those that did, the 
largest proportion was again among the Small enterprise size category. Among all businesses 
which did not recycle regularly, the most commonly given reason was a lack of recycling 
facilities for all waste types (only 9% of all respondents cited cost-effectiveness as a barrier to 
implementing recycling policies). Indeed, more than 40% of SMEs in the Small enterprise 
category offered this explanation. 
Reasons Given for Not Recycling 
 
(Reporting only Applicable Responses)
Responses)
19% 
59%
22% 
Recycling facilities do not exist locally 
Recycling facilities do not exist for all
waste materials
Recycling is not cost effective for this 
business
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Larger and Medium enterprises can contract recycling independently or even recycle on 
site, but Small and Micro enterprises likely lack such capacity and must rely on municipal 
recycling facilities. However, because such enterprises, especially those in the Production and 
Technical categories, produce volumes and types of recyclable waste that cannot be managed by 
localities. Intuitively, this problem is most applicable to Small enterprises because they produce 
larger volumes of such non-traditional recyclable waste than do Micro enterprises. This scenario 
provides a further example of the mechanisms by which Small enterprises, as a subcategory of the 
SME industry, are disproportionably constrained in adopting sustainable business practices.  
 Respondents were also asked to respond to questions dealing with the perceived difficulty 
of achieving compliance with environmental regulations. Figures 15 and 16 below display these 
results. 
Figure 16 
 
Figure 17 
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Again, it is clear that Small enterprises face the most restrictive constraints in adopting 
EM. Any policy-level attempt to address the under-use of EM among SMEs must recognize this 
disparity between categories of scale.  
 
Potential Methodological Problems 
Where responses seemed to suggest an overwhelming concern for environmental issues, 
it is important to beware of potential self-selection bias in the sample. It is possible that owner-
managers with strong feelings about environmental issues are more likely to respond to a survey. 
While I have remained conscious of this fact, I am confident that the results outlined above 
accurately represent the opinions of a truly random sample of small businesses owner-managers. 
Responses to the majority of questions, regardless of topic and independent of sector or scale, 
were neutral, implying that there was no systematic bias throughout the questionnaire. In 
addition, the proportionally large number of positive responses to questions intended to measure 
bias was often compensated for by a smaller proportion of strongly negative responses to these 
questions.20 
In addition to self-selection, results may also be affected by response bias resulting from 
respondents choosing answers so as to reflect positively on their company. There are many 
examples of businesses which have attempted to capitalize on ineffective or insufficient 
environmental initiatives for generating positive public opinion. Such “green-washing” is a major 
issue in the realm of sustainable business, and although this study was designed to collect 
accurate and honest information about EM among small businesses, there is some potential for 
respondents to provide misleading answers. Again, I am unconvinced that this was a major source 
                                                 
20
 See especially questions 29 through 32 and responses. 
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of bias for this study in particular because of the emphasized confidentiality of the survey and by 
the non-systematic nature of the responses overall.21 
Again, it is necessary to address the use of the sampling method described in section IV. 
In order to achieve a more fair representation, some sectors of businesses were sampled to greater 
or lesser degrees. This might imply that weighted averages according to sector could be used to 
make the results outlined above representative of the population as a whole. However, because 
impact and attitudes did not vary systematically between sectors, and due to the somewhat 
arbitrary nature of the sectors themselves, I am not convinced that this was a necessary procedure. 
Additional and more focused research is necessary to better ascertain the role of sector in 
explaining the opinions of owner-managers. For the purposes of this study, the sample constitutes 
an adequate representation of the small business community in Williamsburg and, I believe, of 
small businesses generally.   
 
V. Conclusions  
The evidence presented above reconfirms the findings of previous studies that small and 
medium sized enterprises are a major and under-addressed source of environmental pollution. 
The challenges facing small businesses in the realm of EM are large, yet so are the opportunities 
for innovation. Through harnessing their inherent entrepreneurial spirit, SMEs have the potential 
to become an engine of environmentally sustainable growth in local, national, and even global 
economies.  
The survey study presented in this paper is unique in that it specifically targets the 
opinions and views of small business owner-managers with respect to environmental issues 
generally, the use of EM, environmental regulation, consumer and competitive pressure, and the 
                                                 
21
 In addition, as previously mentioned, many respondents offered unsolicited supplemental comments 
which did not fit any model of intentional green-washing. Some included notes or letters directly criticizing 
environmentalism, environmental regulation, or survey design specifically, while others, a much small 
proportion, were more positive. 
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incentives and constraints facing SMEs in an increasingly sustainability-oriented economy. The 
survey results outlined above support a number of theories put forward in the literature 
concerning the relationship between EM and the scale of firms. They also point to a number of 
novel conclusions, the most important of which are summarized and expanded upon below.  
A. Owner-Manager Preferences 
 This study confirms earlier findings that owner-managers of small businesses are 
constrained in their ability to adopt EM practices due to internal barriers stemming from 
information deficits concerning environmental issues. While owner-managers are generally 
concerned with the environment, and appear to understand the relationship between business and 
the environment, they consistently held a belief that their business in particular had no significant 
impact on the environment. 
Such a perception is common among individuals and households as well. In general, it is 
an attitude that reflects broad misconceptions and ignorance of environmental issues and potential 
solutions.  Revell and Blackburn (2007) find that information asymmetries of this kind, coupled 
with time and resource constraints, are major obstacles to implementing EM. Like such previous 
works, this study suggests that SME owner-managers face barriers to EM associated with a lack 
of knowledge about such concepts and, specifically, about how to begin incorporating 
environmentally sustainable practices into their overall business plan. The removal of these 
barriers through education of owner-managers and other decision-makers is therefore an essential 
component of a successful regulatory regime focusing on small businesses and the environment. 
B. The Role of Consumers 
This study finds mixed evidence with regard to the importance of consumer pressure in 
development of EM. While most respondents indicated that small businesses, and their business 
in particular, could benefit from a public image of environmental responsibility, few felt that their 
customers were significantly concerned with the environmental impact of the business. Although 
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inconclusive, this result is consistent with the previously-proposed view that consumer pressure is 
not a major impetus of EM. 
In terms of niche marketing to environmentally-concerned, or “green,” consumers, very 
few firms indicated that they employed such a strategy. This underscores the relatively limited 
role of niche marketing as a driving force of EM among small firms. After all, there are only so 
many niches in the environmental community to be exploited. 
In the study of the role of public image and niche marketing, one trend is clearly 
apparent- the sector of the firm is a major determinant of the amount of consumer pressure placed 
on that firm. In terms of its effect on firm behavior, genuine public concern about environmental 
issues is identical to perceived public concern because owner-managers can only react to tangible 
public pressure for this reason, I feel that questions targeted at owner-managers, rather than at 
consumers themselves, are a more useful gauge of such pressure. In this study, the perceived 
pressure is markedly higher in some sectors than in others, both in terms of importance of a 
sustainable public image and the estimated concern of customers. A similar effect is also seen 
with respect to niche marketing. Sectors involved in production, or in technical work were much 
more likely to indicate that their customers were concerned about their environmental impact, and 
that a “green” public image was important to the profitability of their business. By contrast, 
sectors in the Tourist or Services industries tended not to be as concerned with public image, and 
also felt that customers were not interested in their environmental performance. These results 
could not be explained by inter-sector differences in firm size or environmental impact.  
The reasoning for this trend may lay in part with the public awareness of the sector’s 
environmental impact. Some sectors appear to inherently have more highly visible, if not more 
meaningful, environmental impacts. On the other hand, some industries are of a nature which 
disguises their real impact. Another explanation involves the priorities set by consumers in 
choosing goods and services from distinctive sectors. It may be the case that consumers value 
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environmental performance differently relative to other qualities of the goods and services they 
purchase in a way which differentiates sectors where these priorities vary.  
This supports the conclusions of Reinhardt (2005), Portney (2005), and others that 
consumer pressure is a fickle force. Although it is sometimes a catalyst for positive change, it 
often has no impact, or may even discourage the use of EM in some cases. In particular, this 
study points to sector-level differences among firms as an important focus for additional research 
on the importance of “green” consumers for SMEs and indeed businesses of all scales.   
C. The Role of Regulation 
 This study suggests, as has the existing literature, that among sources of external 
pressure, small businesses are most responsive to environmental regulation. Moral motivations 
for establishing environmental management programs seem to be limited by a lack of awareness 
about the aggregate effects of small businesses and a general assumption among small business 
owner-managers that the impact of each is too small to be part of either the existing problems or 
the potential solution. A positive environmental image does not seem to weigh heavily on the 
minds of owner-managers in making environmental decisions, possibly because they are not held 
up to the same level of scrutiny as larger corporations. On the other hand, respondents generally 
indicated that regulatory compliance was important, and responses did not seem to suggest 
systematic aversion to or avoidance of compliance with environmental policy. 
However, owner-managers do not seem to place heavy emphasis on the importance of 
enforcement of environmental regulations. In general, owner-managers were not concerned with 
the disincentives created by punishment for non-compliance. Instead, regulations appear to serve 
a role as a guide for making environmental decisions. This constitutes an important corollary to 
the work of Gunningham, Kagan and Thornton (2004) and others because it suggests that owner-
managers use regulations as signals of the social importance of environmental issues, and adapt to 
them not out of necessity driven by threat of enforcement, but out of respect of the social license 
afforded their businesses by the community of which they are a part.  
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In such a model, the role of mandatory regulations and voluntary standards are to some 
extent combined. Because enforcement plays a deemphasized role in encouraging EM, regulatory 
compliance itself becomes to some extent voluntary. Small businesses comply with such policy 
not because they are worried that they will be punished otherwise, but because they are generally 
concerned about the wellbeing of their community and the threat posed by environmental 
pollution. In the absence of complete knowledge of environmental issues and often lacking the 
technical expertise to engage in EM, small businesses turn to regulatory agencies to set the social 
standard for corporate environmental responsibility.  
Thus, the perceived concern, or unconcern, of regulators for small business interests takes 
on an important role. Because regulation serves as a signal of social license, there is an 
opportunity and perhaps even an obligation for regulators to serve not primarily as enforcers, but 
as educators by providing expertise, technical assistance, and incentive programs for the 
development of EM that exceed compliance. Insofar as owner-managers perceive a largely 
negative relationship between their businesses and regulators, this opportunity is largely 
untapped. 
In order to take advantage of the innovative and entrepreneurial nature of SMEs to foster 
a more sustainable business economy, policy-makers should reevaluate the role of regulation. 
While it seems clear that additional regulation is both necessary for encouraging environmental 
management and generally accepted among owner-managers as such, alone it cannot achieve its 
objective. Small business support networks, composed of regulators, experts, citizens, and small 
business owners themselves are also a key component in what Gunningham, Kagan and Thornton 
(2003) refer to as a ‘second generation’ of regulations. Perhaps the most important step in 
building a sustainable small business economy is the formation of such networks, either through 
existing business communities, such as those represented by Chambers of Commerce, or through 
the creation of new relationship around environmental issues specifically. 
D. Size Matters 
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By delineating size categories within the unwieldy small business sector, it is possible to 
examine the relationship between firm size and EM, using questions targeting specific 
management activities to measure the extent of engagement in sustainable business practices. 
Findings indicate that as firm size increases from the Micro-enterprise category to the Small-
enterprise category, use of EM actually decreases before increasing from the Small-enterprise 
category to the Medium-enterprise category, in a parabolic relationship, as represented below. 
Figure 18 
The Relationship between Firm Size and Extent of Environmental Management 
 
I attribute this phenomenon to a three part explanation- first, the ability of Micro-
enterprises to capitalize on informal EM practices with decreasing returns to scale; second, the 
ability of Medium-enterprises to capitalize on formal EM techniques similar to those used by 
large firms that demonstrate increasing returns to scale; and third, the relative inability of Small-
enterprises to utilize either the informal or formal model because of their unwieldy size relative to 
Micro-enterprises and their limited resources relative to Medium-enterprises, respectively. 
By formal EM, I mean the use of a set of management techniques that is traditionally 
associated with larger, environmentally responsible companies, many examples of which are 
outlined above. These may include hiring a professional environmental manager to coordinate 
sustainability initiatives across departments; making large-scale capital investments to improve 
efficiency in the production of goods and services, or to reduce wastefulness in the workplace 
Business Size 
Extent of EM 
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generally; making official commitments such as joining a “green club” that requires EM 
performance beyond regulatory compliance; and putting pressure on suppliers, buyers, and 
competitors to engage in EM as well. 
Comparatively, informal EM refers to actions taken by Micro-enterprises that are not 
unlike those taken by households and individuals to reduce their environmental impact. Examples 
include small scale investment in more efficient capital, such as compact fluorescent light bulbs, 
in the workplace, or the renovation of existing capital to improve efficiency; the creation of a 
community atmosphere which encourages of personal practices such as recycling and energy 
saving behavior in the workplace; and making small scale purchasing decisions in coordination 
with other small firms to facilitate demand-driven change.22 
The distinction between formal and informal EM is an important and largely original 
contribution of this study. Most authors have focused on the differences between small and large 
businesses as separate spheres, and there are no comprehensive studies on the effect of scale 
among small businesses themselves. Where sector does not seem to explain the use of EM, scale 
appears to be a defining determinant. I recommend that additional research be undertaken to 
further investigate this effect, especially with regard to the constraints faced by Small-enterprises 
in adopting EM.  
 
General Conclusions and Recommendations 
While this project represents only a small case study relative to the massive and highly 
varied small business industry, in general its conclusions find support in studies conducted 
elsewhere in the United States and the rest of the developed world. It reaffirms the role of SMEs 
as a potential engine of sustainable economic growth but emphasizes that such firms are 
                                                 
22
 See Appendix VII for a list of suggested informal and formal EM techniques compiled by the author 
specifically for Williamsburg-area small businesses such as those included in this study in association with 
community environmental organizations.  
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fundamentally different from the large corporations which are the traditional subject of EM 
research.  
Further, the conclusions outlined above point to several general implications for future 
policy seeking to further EM among micro, small and medium-sized enterprises. The findings 
indicate that regulation remains among the primary motivating forces for encouraging EM among 
smaller firms, despite a lack of effective enforcement. There is indeed a unique opportunity for 
policy-makers to utilize the inherent innovation and flexibility within the SME sector to foster the 
development of a sustainable global economy. However, several key points must each play a role 
in the formation of environmental regulation affecting SMEs. 
First and foremost, regulators should be aware of the largely negative perception of them 
held by small business owner-managers. There is a vast potential for partnerships between 
regulatory agencies and businesses themselves, but this is limited in that owner-managers do not 
appear to trust policy-makers to act with their best interests in mind. In order to ensure that 
recommendations and advice are taken seriously, regulators should focus on establishing positive 
working relationships with small businesses, and specifically owner-managers, by jointly 
administering EM projects with tangible and highly visible results. 
 Secondly, future regulation should consider not only the inherent differences between 
large and small businesses generally, but also those between micro, small, and medium 
businesses specifically. In particular, emphasis should be placed on identifying and furthering 
informal versus formal EM where appropriate. Although I have used specific employment levels 
to define size categories, these classifications are by no means immutable. Indeed, anyone 
working with or studying small businesses should recognize that managerial and operational 
structure often changes on a firm-to-firm basis, responding to differences in local markets, 
characteristics of specific sectors, and even the personalities of individual employees.  
 Lastly, consideration should be made of the preferences of SME owner-managers as the 
primary decision makers and essential stakeholders in such firms. Policy should seek not only to 
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coerce, but to encourage and empower owner-managers to innovate beyond the level of 
regulatory compliance and into the realm of sustainable economic growth. As community 
members, these individuals face an intrinsic incentive to make sustainability a priority. Policy 
should capitalize on and further this characteristic through a personalized approach that replaces 
the traditional stick of enforcement with the proverbial carrot of rewards. 
By its nature, this study is narrow in its scope and there is no end of room for additional 
research. Additional study is especially needed in determining with more precision the impact of 
SMEs on the environment. Without a baseline estimate of the scope of the industry’s effect or a 
meaningful method of cataloging progress, efforts to develop a sustainable small business 
economy are limited. In addition, the conclusions made herein should be empirically tested using 
more extensive datasets and more conclusive statistical analysis. Finally, insofar as this study has 
focuses on EM within smaller businesses as part of a developed, post-industrial economy, the 
potential for SMEs, and in particular cottage industries, should be investigated as a mechanism 
for sustainable development in the developing world. 
Despite its limitations, this study has sought to provide insight into the significance of 
small and medium-sized businesses as contributors to environmental problems and as potential 
catalysts for change. However, the questions posed at the beginning of this paper remain largely 
unanswered. As the looming environmental crisis forces consumers, regulators, and companies 
alike to reexamine the way they do business, SMEs face a choice- to lead the way towards 
sustainability, to follow in the footsteps of larger corporations, or to halt the march of progress in 
its tracks. While their path is uncertain, it is clear that small businesses are not multinationals-in-
miniature, but a different animal altogether. Like the countless relatively unknown species that 
sustain our global ecosystem, they support the international economy, essential players in a vast 
ecology of scale. If we are to create a truly sustainable business economy, one which protects and 
nurtures our environment rather than destroying it, we would do well to remember the timeless 
lesson that the smallest among us are often the most important.
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Appendix I 
Survey for Small Business Owners and Managers 
1. How many people does this business employ? 
a. Fewer than 5 
b. Between 5 and 20 
c. Between 20 and 50 
d. Between 50 and 100 
e. More than 100 
 
2. Approximately how much does this business bring in annually in terms 
of gross sales? 
a. Less than $100,000 
b. Between $100,000 and $500,000 
c. Between $500,000 and $1,000,000 
d. Between $1,000,000 and $5,000,000 
e. More than $5,000,000  
 
3. Which of the following best describes your position at this business? 
a. Owner or chief executive officer 
b. General Manager or equivalent 
c. Other (Please Specify) 
 
  4. Which of the following best describes the legal status of this business? 
   a. Sole proprietorship  
   b. Franchise 
   c. Corporation 
   d. Cooperative 
   e. Other (Please Specify)  
 
5. Please indicate whether you agree or disagree with the following 
statement: 
This business is a significant source of environmental pollution in my 
community. 
a. Strongly Agree 
b. Agree 
c. Neither Agree nor Disagree 
d. Disagree 
e. Strongly Disagree 
 
6. Please indicate whether you agree or disagree with the following 
statement: 
This business is a significant consumer of natural resources and/or energy 
in my community. 
a. Strongly Agree 
b. Agree 
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c. Neither Agree nor Disagree 
d. Disagree 
e. Strongly Disagree 
 
7. Please indicate whether you agree or disagree with the following 
statement: 
This business is a steward of the natural environment and a protector of 
public health in my community. 
a. Strongly Agree 
b. Agree 
c. Neither Agree nor Disagree 
d. Disagree 
e. Strongly Disagree 
 
8. Please indicate whether you agree or disagree with the following 
statement: 
This business operates on a business plan that specifically includes the 
protection of the environment as a top priority. 
a. Strongly Agree 
b. Agree 
c. Neither Agree nor Disagree 
d. Disagree 
e. Strongly Disagree 
 
9. In an average month, approximately how much energy is consumed in 
the operations of your business? 
a. Less than 1000 Kilowatt-hours 
b. Between 1000 and 10,000 Kilowatt-hours 
c. Between 10,000 and 50,000 Kilowatt-hours 
d. More than 50,000 Kilowatt-hours 
 
10. Which statement best describes this business’s position on energy 
usage?  
a. This business has a specific policy on energy usage which 
promotes energy efficiency and reducing energy consumption. 
b. This business unofficially promotes energy efficiency and 
reducing energy consumption, but does not have an official policy 
on this issue. 
c. This business neither officially nor unofficially promotes energy 
efficiency or reducing energy consumption. 
 
11. Please indicate whether you agree or disagree with the following 
statement: 
For this business, new investment in energy efficient capital cannot be 
justified because up-front costs are too high. 
a. Strongly Agree 
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b. Agree 
c. Neither Agree nor Disagree 
d. Disagree 
e. Strongly Disagree 
 
12. Approximately how much solid waste is generated annually by your 
business’s operations? 
   a. Less than 1 ton 
   b. Between 1 and 10 tons 
   c. Between 10 and 50 tons 
   d. More than 50 tons 
 
13. Which statement best describes this business’s position on the 
production of solid waste?  
a. This business has a specific policy which promotes resource 
efficiency and reducing solid waste production. 
b. This business unofficially promotes resource efficiency and 
reducing solid waste production, but does not have an official 
policy on this issue. 
c. This business neither officially nor unofficially promotes 
resource efficiency or reducing solid waste production. 
 
14. Approximately what percent of the solid waste generated annually by 
your business’s operations is recycled on location or elsewhere? 
a. Less than 1% 
b. Between 1% and 10% 
c. Between 10% and 50% 
d. Between 50% and 80% 
e. More than 80% 
 
15. If this business does not regularly recycle some or all waste material, 
which of the following statements best describes why?  
a. Recycling facilities do not exist locally 
b. Recycling facilities do not exist for all waste materials 
c. Recycling is not cost effective for this business 
 
16. Does your business process, produce, or utilize chemicals or chemical 
products which are considered to be hazardous and require specific 
management and disposal? 
a. Yes 
b. No 
c. Unsure  
 
17. If your business generates hazardous wastes, approximately how much 
hazardous waste is generated in an average calendar month? 
a. Less than 220 pounds 
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b. Between 220 and 2,200 pounds 
c. More than 2,200 pounds 
d. Unsure 
e. Not Applicable 
 
18. Please indicate whether you agree or disagree with the following 
statement: 
As it applies to this business, full compliance with environmental 
regulation at all levels is generally straightforward and easy to implement. 
a. Strongly Agree 
b. Agree 
c. Neither Agree nor Disagree 
d. Disagree 
e. Strongly Disagree 
   
19. Please indicate whether you agree or disagree with the following 
statement: 
As it applies to this business, full compliance with environmental 
regulations generally requires special expertise and a relatively large 
investment of company resources. 
a. Strongly Agree 
b. Agree 
c. Neither Agree nor Disagree 
d. Disagree 
 e. Strongly Disagree 
 
20. Please indicate whether you agree or disagree with the following 
statement: 
Environmental regulatory agencies at all levels are generally concerned 
with the welfare of small businesses and provide assistance and support to 
promote compliance. 
a. Strongly Agree 
b. Agree 
c. Neither Agree nor Disagree 
d. Disagree 
e. Strongly Disagree 
 
21. Please indicate whether you agree or disagree with the following 
statement: 
For my business, compliance with applicable environmental regulations is 
important because such laws are heavily enforced. 
a.   Strongly Agree 
b. Agree 
c. Neither Agree nor Disagree  
d. Disagree 
e. Strongly Disagree 
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 22. Which of the following statements do you most agree with? 
a. Environmental regulation affords my business a competitive 
advantage over larger companies in my community 
b. Environmental regulation does not affect the competitiveness 
of my business 
c. Environmental regulation places my business at a competitive 
disadvantage relative to larger companies in my community 
 
23. In the general context of your business, do you feel that increased 
environmental and public health regulation is good for business or bad for 
business? 
a. good for business 
b. bad for business 
c. neither good nor bad for business 
  
24. Please indicate whether you agree or disagree with the following 
statement:  
My business benefits from a public image of environmental responsibility 
and stewardship. 
a. Strongly Agree 
b. Agree 
c. Neither Agree nor Disagree 
d. Disagree 
e. Strongly Disagree 
 
25. Please indicate whether you agree or disagree with the following 
statement: 
My business benefits from a niche market of consumers who are 
concerned with environmental and public health issues. 
a. Strongly Agree 
b. Agree 
c. Neither Agree nor Disagree 
d. Disagree 
e. Strongly Disagree 
 
26. Please indicate whether you agree or disagree with the following 
statement:  
Small businesses in my sector can benefit from a public image of 
environmental responsibility and stewardship. 
a. Strongly Agree 
b. Agree 
c. Neither Agree nor Disagree 
d. Disagree 
e. Strongly Disagree 
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27. Please select the statement which you feel best describes the 
preferences of your customers regarding the environmental impact of your 
product or service.  
a. My customers are very concerned with the impact that this 
business has on the environment 
b. My customers are somewhat concerned with the impact that 
this business has on the environment 
c. My customers are not concerned with the impact that this 
business has on the environment 
 
28. Please indicate whether you agree or disagree with the following 
statement: 
In the future, small businesses will have to be increasingly concerned with 
environmental issues in order to remain competitive.   
a. Strongly Agree 
b. Agree 
c. Neither Agree nor Disagree 
d. Disagree 
e. Strongly Disagree 
 
29. Please indicate whether you agree or disagree with the following 
statement: 
Environmental and public health issues are among the most important 
challenges facing society today 
a. Strongly Agree 
b. Agree 
c. Neither Agree nor Disagree 
d. Disagree 
e. Strongly Disagree 
 
30. Please indicate whether you agree or disagree with the following 
statement: 
Environmental protection often hinders economic development.  
a. Strongly Agree 
b. Agree 
c. Neither Agree nor Disagree 
d. Disagree 
e. Strongly Disagree 
 
31. Please indicate whether you agree or disagree with the following 
statement: 
I am concerned with the effect that this business has on the natural 
environment and/or public health issues. 
a. Strongly Agree 
b. Agree 
c. Neither Agree nor Disagree 
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d. Disagree 
e. Strongly Disagree 
 
32. Please indicate whether you agree or disagree with the following 
statement: 
I consider myself to be an environmentalist. 
a. Strongly Agree 
b. Agree 
c. Neither Agree nor Disagree 
d. Disagree 
e. Strongly Disagree 
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Appendix II 
 
Survey Cover Letter 
 
Dear [CONTACT NAME],         [PIN] 
 
Enclosed is a questionnaire administered by the Environmental Studies 
department at the College of William and Mary. It is designed to be completed by 
the owners or managers of small businesses in the Williamsburg area. Please take 
five to ten minutes to complete this survey and return it in the enclosed, self-
addressed envelope. Your participation in this survey is entirely voluntary and 
you may decide to not answer any or all of the questions. If you choose to 
complete and return the questionnaire, all of your responses will be confidential 
and used only for the academic purposes of this study. Your answers will not be 
linked to you or your business in any way.  
The data collected in this survey will be used in a paper intended for 
publication in an academically-accredited journal. It will examine the 
management practices of small businesses in response to environmental and 
public health issues in their community and assess the role of environmental 
regulation as it applies specifically to small businesses.   
If you are not the owner or manager of this business, please deliver this 
questionnaire to the correct person. If you feel that this questionnaire does not 
apply to this business or that you have received it in error, please return the blank 
questionnaire in the enclosed, self-addressed envelope so that I can remove you 
from the sample.  
Thank you in advance for your prompt attention to this important study. I 
ask that you return this questionnaire, completed or not, no later than [DATE]. If 
you have any additional questions about the purposes of this study or need 
clarification on a specific survey question, please do not hesitate to email me at 
jjwayl@wm.edu or call Professor Sarah Stafford in the Economics department at 
757-221-1317. At the completion of the study, a report of the results will be made 
available through the Environmental Science and Policy Website at 
www.wm.edu/environment.  
 
Sincerely, 
Joshua Wayland 
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Appendix III 
Survey Instructions 
This survey should take no longer than 15 minutes to complete. Please use a black or blue 
pen to circle the letter below corresponding to your answer for each of the questions in the 
questionnaire booklet. Make sure that you circle your answers on this page and not in the 
questionnaire booklet. Several of your answers will be on the back of this page. When you have 
finished answering the questions, please place this page in the enclosed, self-addressed envelope 
and return it to the address on the front. 
 
 1.   A  B  C  D  E 
2.  A  B  C  D  E 
 3.  A  B  C _______________________ 
 4.  A  B  C  D  E 
________________ 
 5.  A  B  C  D  E 
 6.  A  B  C  D  E 
 7.  A  B  C  D  E 
 8.  A  B  C  D  E 
 9.  A  B  C  D 
 10.  A  B  C 
 11.  A  B  C  D  E 
 12.  A  B  C  D 
 13.  A  B  C 
 14.  A  B  C  D  E 
15.  A  B  C 
 16.  A  B  C 
 17.  A  B  C  D  E 
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 18.  A  B  C  D  E 
 19.  A  B  C  D  E 
 20.  A  B  C  D  E 
 21.  A  B  C  D  E 
 22.  A  B  C 
 23.  A  B  C   
 24.  A  B  C  D  E 
 25.  A  B  C  D  E 
 26.  A  B  C  D  E 
 27.  A  B  C 
 28.  A  B  C  D  E 
 29.  A  B  C  D  E 
 30.  A  B  C  D  E 
 31.  A  B  C  D  E 
 32.  A  B  C  D  E 
  
If you would like to learn more about this study, or if you are interested in participating in 
an interview or focus group, please place an X on the appropriate line below. 
 
I am interested in learning more about this study      ___________ 
 
I would like to participate further in this study          ___________ 
 
[PIN] 
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Appendix IV 
Characteristics of Survey Respondents 
Industry Description Number of Employees Estimated Gross Annual Sales 
Production Award Production Fewer than 5 Between $100,000 and $500,000 
Production Metal Manufacturer Fewer than 5 Between $100,000 and $500,000 
Production Transportation/ Warehousing Fewer than 5 Between $100,000 and $500,000 
Production Transportation/ Warehousing Fewer than 5 No Answer 
Production Construction Between 5 and 20 More than $5 million 
Production Custom Furniture Production Between 5 and 20 Between $1 and $5 million 
Production Metal Manufacturer Between 5 and 20 Between $1 and $5 million 
Production Automotive Between 5 and 20 Between $1 and $5 million 
Production Construction Between 5 and 20 Between $1 and $5 million 
Production Sign Production Between 5 and 20 Between $500,000 and $1,000,000 
Production Sign Production Between 5 and 20 Between $500,000 and $1,000,000 
Production Construction Between 5 and 20 Between $500,000 and $1,000,000 
Production Metal Manufacturer Between 5 and 20 Between $100,000 and $500,000 
Production Sign Production Between 5 and 20 Between $100,000 and $500,000 
Production Automotive Between 5 and 20 Between $100,000 and $500,000 
Production Transportation and Warehousing Between 20 and 50 Between $1 and $5 million 
Production Custom Furniture Production Between 50 and 100 Between $1 and $5 million 
Production Construction More than 100 More than $5 million 
Service Optometric Surgery   Fewer than 5 Between $500,000 and $1,000,000 
Service Chiropractic Service Fewer than 5 Between $100,000 and $500,000 
Service General Health Care Fewer than 5 Between $100,000 and $500,000 
Service Massage Therapy Fewer than 5 Less than $100,000 
Service Medical Imaging Service Fewer than 5 Less than $100,000 
Service Law Office Between 5 and 20 Between $1 and $5 million 
Service Cosmetic Surgeon Between 5 and 20 Between $1 and $5 million 
Service Financial Advisors Between 5 and 20 Between $100,000 and $500,000 
Service Consultancy Group Between 5 and 20 Between $100,000 and $500,000 
Service Consultancy Group Between 5 and 20 Between $100,000 and $500,000 
Service Dentist Between 5 and 20 Between $100,000 and $500,000 
Service “Pet Resort” Between 5 and 20 Between $100,000 and $500,000 
Service Banking and Loans Between 20 and 50 Between $1 and $5 million 
Service Animal Care Between 20 and 50 Between $1 and $5 million 
Service General Medical Services Between 20 and 50 Between $1 and $5 million 
Service Consultants More than 100 More than $5 million 
Technical Printing Service Fewer than 5 Between $100,000 and $500,000 
Technical Framing and Printing Service Fewer than 5 Between $100,000 and $500,000 
Technical Embroidery and Design Service Fewer than 5 Between $100,000 and $500,000 
Technical Photography Services Fewer than 5 Between $100,000 and $500,000 
Technical Graphic Design and Printing Fewer than 5 Less than $100,000 
Technical Photography Services Fewer than 5 Less than $100,000 
Technical Landscaping Service Fewer than 5 Less than $100,000 
Technical Cleaning Service Fewer than 5 Less than $100,000 
Technical Flooring Installation Between 5 and 20 Between $1 and $5 million 
Technical Energy Efficient Heating and Cooling Between 5 and 20 Between $1 and $5 million 
Technical Graphic Design Between 5 and 20 Between $100,000 and $500,000 
Technical Recycling Service Between 5 and 20 Between $100,000 and $500,000 
Technical Printing Service Between 5 and 20 Between $100,000 and $500,000 
Technical Photography Service Between 5 and 20 Between $100,000 and $500,000 
Technical Heating and Air Conditioning Service Between 20 and 50 More than $5 million 
Technical Electrician Services Between 20 and 50 More than $5 million 
Technical Printing Services Between 20 and 50 Between $1 and $5 million 
Technical Landscaping Services Between 20 and 50 Between $1 and $5 million 
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Technical Painting Services Between 50 and 100 Between $1 and $5 million 
Tourist Office Supply Retailer Fewer than 5 Between $100,000 and $500,000 
Tourist Clothing Retailer Fewer than 5 Between $100,000 and $500,000 
Tourist Art Gallery and Retailer Fewer than 5 Less than $100,000 
Tourist Flower and Garden Supply Retailer Fewer than 5 Less than $100,000 
Tourist Gift and Novelty Retailer Between 5 and 20 Between $1 and $5 million 
Tourist Food Retailer Between 5 and 20 Between $500,000 and $1,000,000 
Tourist Restaurant Between 5 and 20 Between $500,000 and $1,000,000 
Tourist Restaurant Between 5 and 20 Between $100,000 and $500,000 
Tourist Gift and Novelty Retailer Between 5 and 20 Between $100,000 and $500,000 
Tourist Historic Tours Between 20 and 50 Between $1 and $5 million 
Tourist Restaurant Between 20 and 50 Between $1 and $5 million 
Tourist Hotel More than 100 More than $5 million 
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Appendix V 
Survey Responses 
Answers are coded such that A=1, B=2, C=3, D=4, E=5 unless otherwise specified. 
Sector Question 1 Question 2 Question 3 Question 4 Question 5 Question 6 Question 7 
Service  1 3 2 1 4 4 3 
Production 1 2 1 1 4 4  3  
Production 1 2 1 3 5 5 2 
Technical 1 2 1 5 5 3 3 
Technical 1 2 1 3 5 5 3 
Technical 1 2 1 5 5 5 3 
Technical 1 2 1 3 4 4 2 
Tourist 1 2 1 1 4 3 2 
Tourist 1 2 1 3 5 4 1 
Production 1 2 1 1 5 5 3 
Service 1 2 1 1 5 3 2 
Service 1 2 1 5 4 4 2 
Technical 1 1 1 1 5 5 1 
Technical 1 1 1 1 5 4 3 
Tourist 1 1 3 5 4 4 3 
Tourist 1 1 1 3 5 4 2 
Technical 1 1 1 3 5 2 2 
Technical 1 1 1 1 4 4 2 
Service 1 1 1 1 5 5 2 
Service 1 1 1 1 5 3 2 
Production 1  1 1 4 5 3 
Production 2 5 2 3 3 4 3 
Service 2 4 1 5 5 4 3 
Production 2 4 1        3 and 5 3 3 3 
Production 2 4 1 3 3 1 3 
Technical 2 4 1 3 4 4 3 
Production 2 4 2 3 5 5 3 
Production 2 4 1 3 4 3 2 
Service 2 4 1 3 5 5 3 
Technical 2 4 1 3 4 4 2 
Technical 2 4 1 3 4 4 2 
Production 2 3 1 3 1 2 2 
Production 2 3 1 3 5 5 1 
Tourist 2 3 1 3 4 4 3 
Tourist 2 3 1 3 4 4 2 
Production 2 3 1 3 5 3 3 
Service 2 2 1 3 5 4 3 
Service 2 2 1 3 5 4 1 
Service 2 2 1 3 5 5 3 
Production 2 2 1 3 5 5 3 
Production 2 2 1 2 5 5 3 
Technical 2 2 1 5 5 5 2 
Technical 2 2 1 2 4 4 2 
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Technical 2 2 1 3 4 2 and 4 2 
Technical 2 2 1 3 5 4 2 
Tourist 2 2 1 3 5 4 2 
Tourist 2 2 1 5 5 4 3 
Production 2 2 2 3 4 4 3 
Service 2 2 1 3 4 4 3 
Service 2 2 1 3 5 4 3 
Technical 3 5 3 3 5 5 1 
Technical 3 5 1 3 4 4 2 
Service 3 4 1 3 5 3 3 
Technical 3 4 2 3 5 4 3 
Tourist 3 4 3 1 5 5 2 
Tourist 3 4 1 3 4 3 2 
Production 3 4 1 3 5 5 3 
Service 3 4 2 3 4 2 2 
Service 3 4 1 4 5 5 1 
Technical 3 4 1 3 5 3 1 
Technical 4 4 1 3 5 3 2 
Production 4 4  1 3 5 2 
Tourist 5 5 2 3 4 2 2 
Service 5 5 1 3 3 2 2 
Production 5 5 1 4 3 3 2 
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Question 8 Question 9 Question 10 Question 11 Question 12 Question 13 Question 14 
3 2 2 3 1 2 3 
2 1 2 3 1 2 3 
2 1 3 4 1 1 3 
3 1 3 3 1 3 1 
3 2 1 4 1 1 5 
3 2 2 2 1 2 1 
3 1 2 2 1 3 2 
3 2 2 3 1 2 3 
3 1 2 2 1 3 2 
4 1 2 2 1 2 3 
2 2 2 3 1 2 3 
4 2 2 3  1 2 
1 1 2 5 1 2 4 
2 2 2 3 1 2 1 
3 1 2 1 1 2 2 
1  2 5 1 2 4 
1 1 1 3 1 1 5 
2 1 2 3 1 2 4 
3 1 2 2 1 2 3 
3 1 2 3 1 2 5 
1 1 2 5 1 2 1 
3 2 2 1 3 2 1 
3 1 3 1 1 3 3 
3  2 3 1 3  
3 3 2 1 1 2 2 
3 2 2 3 2 2 4 
2 3 3 3 1 3 1 
1 2 2 3 4 3 1 
3 2 2 1 1 3 1 
2 2 3 3 1 3 1 
3 1 1 5 1 1 3 
2 2 2 1 2 2 1 
3 2 2 2 2 2 4 
4 2 2 4 2 2 3 
3 2 2 2 4 2 3 
4  3 3 1 2 1 
4 1 2  1 2 1 
1 2 2 3 1 2 5 
3 1 3 3 1 3 2 
4 2 2 2 2 3 1 
3 1 or 2 3 3 2  1 
2 2 2 2 1 2 3 
1 1 2 4 1 2 5 
4 2 2 4 1 2 4 
3 2 2 3 1 2 3 
3 1 1 2 1 2 3 
4 3 3 2 3 3 1 
3 1 2 4 1 2 3 
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3 1 2 2 1 2 3 
2 2 2 3 1 2 3 
1 1 1 4 1 2 4 
2 2 2 4 2 2 2 
3 1 2 3 1 2 4 
4 2 2 4 2 1 4 
3 2 2 3 1 2 2 
4 2 2 3  2 1 
3 2 1 1 3 3 3 
4  2 1  3  
2  1 3  1  
4  3 5 3 3 5 
3 2 3 3 1 3 2 
2 3 3  1 2 3 
3 4 2 2 4 2 2 
4 3 3 1 4 3 1 
1  1 1 4 3 4 
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Question 15 Question 16 Question 17 Question 18 Question 19 Question 20 Question 21 
2 2 5 2 3 4 4 
2 2 1 2 4 4 3 
 1 5 1 4 4 3 
3 2 5 3 3 3 3 
 2 5 1 5 3 3 
2 2 5 1 5 3 3 
1 2 5 3 3 5 4 
 2 5 3 3 3 3 
 2 5 2 4 3  
 2 5 3 3 4 3 
 2  1 5 5 5 
3 1 1 1 4 3 4 
 1 1 1 5 2 3 
1 2  1 5 3 3 
2 1 1 2 3 4 4 
2 1 1 1 4 4 5 
 2 5 1 3 3 3 
 2 5 2 3 2 3 
 2 5 1 3 3 4 
 2 5 3 5 3 3 
2 2 5 1 4 3 1 
1 2 5 2 5 4 2 
2   3 3 4 4 
 2 5 1 4 3 3 
2 2 5 3 2 5 5 
 1 5 3 3 4 3 
3  2 4 3 3 1 
2 2 5 1 2 2 2 
3 1 1 1 1 4 2 
2 1 1 4 2 5 2 
 2 5 2 2 2 2 
3 2 5 3 3 5 5 
 1 1 1 4 4 1 
2 2 5 5 2 4 4 
 2 5 2 4 1 4 
2 2 5 1 4 3 2 
1 2 5 1 4   
 2 5 1 4 3 4 
3 2 5 3 4 4 3 
3 1 1 1 3 4 4 
1 or 3 1 1 5 1 5 3 
 2 5 3 3 4 4 
2 2 5 2 2 4 2 
 2 5 2 4 4 4 
2 2 2 4 3 3 3 
 2 5 2 4 4 4 
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2 2 5 2 5 4 5 
2 2 5 2 3 3 3 
2 1 1 2 4 3 2 
2 2 5 2 3 5 2 
 1 5 1 3 2 1 
2 2 5 2 2 2 4 
2 2 5 2 2 5 3 
 1 2 2 4 3 2 
2 2 5 1 5 3 3 
1 2  3 3 4 3 
2 3 5 1 4 4 3 
 1 1 5 4  3 
 3 4 2 3 3 2 
1 1 4 3 3 2 3 
 1 1 1 4 4 1 
1 5  1 5 1 1 
 1 2 2 2 3 2 
3 2 5 5 5 5 4 
 2 5 2 1 4 4 
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Question 22 Question 23 Question 24 Question 25 Question 26 Question 27 Question 28 
2 2 4 5 4 3 4 
2 3 3 4 3 3 2 
2 1 1 3 2 3 2 
2 3 3 5 3 3 3 
2 1 2 1 1 2 3 
2 2 3 2 2 3 3 
2 3 3 3 3 2 1 
2 3 3 4 3 2 2 
2 3 3 3 3 3 3 
2 1 3 3 3 3 3 
2 1 1 5 2 3 2 
2 1 3 2 2 3 4 
2 1 1 3 1 3 2 
2 1 1 3 2 3 3 
2 3 3 4 3 3 2 
2 3 1 3 1 2 3 
2 1 1 3 1 3 2 
2 1 2 2 2 2 2 
2 1 2 2 1 3 2 
2 3 3 3 2 2 2 
2 3 3 3 3 3 3 
2 2 3 4 2 3 4 
2 3 3 3 2 3 3 
2 3 3 3 3 3 4 
2 1 3 3 2 3 3 
2 3 2 2 2 2 3 
2 3 2 2 2 2 2 
3 1 1 1 1 1 2 
3 3 5 5 4 3 3 
2 3 1 1 1 2 1 
2 1 2 2 2 1 2 
2 3 2 5 5 2 4 
2 1 1 3 2 2 2 
2 3 2 3 2 2 2 
2 1 3 4 4 3 2 
2 3 2 5 3 3 3 
2 3 3 5 3 3  
2 3 1 3 2 3 4 
2 3 3 3 3 3 3 
2 3 2 4 3 3 2 
 2 3 4 4 3 4 
2 3 3 3 3 3 4 
1 1 1 1 1 2 2 
2 2 2 4 2 3 2 
2 2 2 4 2 3 2 
2 2 2 4 3 2 4 
2 3 4 4 2 2 1 
2 3 3 3 3 3 3 
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2 1 3 3 3 3 2 
3 3 3 3 2 2 4 
2 1 1 2 1 2 1 
2 1 2 4 4 2 2 
2 1 2 3 2 3 2 
2 2 4 4 3 3 3 
2 3 3 3 2 3 3 
2 3 3 2 2 2 1 
2 2 3 3 3 1 3 
2 1 1 4 2  4 
2 1 1 5 2 3 2 
2 1 2 2 1 1 2 
2 1 3 4 2 3 3 
2 3 2 3 4  4 
2 3 2 3 2 3 3 
2 2 1 4 3 3 4 
2 3 2 3 3 3 2 
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Question 29 Question 30 Question 31 Question 32 
1 2 5 2 
1 2 4 2 
2 4 2 2 
2 2 5 3 
2 4 2 1 
3 3 4 3 
1 4 2 1 
1 3 2 3 
2 3 4 2 
2 2 5 4 
1 4 1 1 
2 2  3 
3 4 1 4 
1 4 3 2 
3 2 4 3 
1 4 1 1 
2 2 5 1 
2 2 2 2 
2 4 3 2 
1 5 5 2 
1 4 1 1 
1 4 2 3 
3 2 4 2 
3 4 4 2 
2 5 3 2 
2 2 2 2 
2 2 2 2 
2 3 3 3 
4 2 5 2 
1 2 1 3 
3 4 2 3 
2 1 2 3 
1 2 4 2 
2 2 5 3 
2 4 2 3 
4 3 3 3 
2  2 3 
2 4 2 1 
2 3 4 3 
2 3 4 3 
 3 5 1 
2 4 5 2 
2 2 2 4 
4 2 4 4 
1 4 1 1 
4 2 2 3 
1 5 1 1 
2 3 2 3 
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2 4 2 2 
2 3 2 3 
1 4 1 1 
2 3 2 4 
2 4  5 
4 2 2 3 
1 3 5 2 
1 4 2 1 
2 3 3 3 
3 1 3 3 
1 2 1 2 
2 4 2 1 
3 4 2 4 
 3 3  
3 2 2 3 
5 2 4 2 
2 2 3 2 
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Appendix VI 
Supplemental Figures: EM and Firm Sector 
 
 
 
95 
 
 
 
 
 
96 
 
 
97 
 
Appendix VII 
Handout for Greening Small Businesses workshop 
Greening Small Businesses 
“Business is the only mechanism on the planet today powerful enough to produce 
the changes necessary to reverse global and social degradation.” – Paul Hawken 
 
Reasons for going green: 
1. Environmental responsibility improves our community (local, national, global). 
2. Environmental management saves money. 
3. Customers care about a green image. 
 
 
Questions for Discussion: 
 
What is a Green Business? 
 
 
 
 
 
 
 
 
 
What are the advantages and disadvantages for small businesses in a green 
marketplace? 
 
 
 
 
 
 
 
 
 
As business people, how can we work together to create a more sustainable 
community?  
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First Steps 
 
The hardest part of greening your business can sometimes be just knowing where to start! Once 
you actually institute an environmental management program, the opportunities can really be 
endless.   
Every business is different, and you will have to think creatively about reducing the 
environmental impact of your own company.  Ask yourself how you can make environmental 
sustainability a part of your larger business goals. 
Begin by performing an audit of the Big Three– Energy, Waste, and Water. Then target the “low-
hanging” fruit opportunities. Here are some easy and inexpensive ideas to help you get started... 
1.   Energy 
 
- Improve your efficiency 
 If you run your business out of a building, heating and cooling are likely the 
largest uses of energy in the workplace, and also the ones with the most 
room for improvement. Use insulation, caulk, and duct tape to prevent 
wasteful and costly leaks. 
 Unplug electronics to prevent leaked electricity. Or just plug all of your 
office electronics into a power-strip and turn it off when you’re not using 
them.  
 Insulate your hot water heater. If it is warm to the touch, it is wasting 
energy, and money. 
 Retrofit your lighting. Replace incandescent bulbs with compact 
fluorescents. They’ll pay for themselves many times over and they last a lot 
longer too. 
- Replace office appliances 
 Current refrigerator models use 40% less energy than those of just five 
years ago.  
 Low flow faucets and toilets can save hundreds of gallons of water, and 
significant amounts of energy every year. 
 Energy Star ratings are available for fax machines, copiers, printers, and 
many other pieces of office equipment. Although they may cost more up 
front, Energy Star models can pay for themselves many time over during the 
course of their lifetime. 
- Use renewable energy 
 Sign up for green power. Many state electrical utilities will soon be offering 
a choice for 100% renewable energy to their customers. It costs a bit more, 
but it’s an easy way to make a difference. 
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 Convert your work vehicles to run on bio-diesel. As traditional fuel prices 
continue to increase, renewable fuels are fast becoming an attractive 
alternative option, especially for businesses with large fleets of vehicles. 
 Install a solar water heater. Once they’re set up, these provide you with 
clean, and free, hot water indefinitely. OR generate your own electricity! 
Photovoltaic panels are increasingly affordable, especially with government 
incentive programs. 
2.   Waste  
 
-       Conduct a trash audit 
 What and how much is your business throwing away?  
 What opportunities are there for reuse and recycling? 
-       Start recycling now 
 Check out you local waste management office website to find out what you 
can recycle and how to do it.  
-      Make a plan to properly dispose of toxic or hazardous wastes 
 These include such common office supplies as printer toner, paints, 
adhesives, and batteries. 
3. Water 
-     Conduct a water audit 
 Not unlike energy, water is often wasted through leaks and inefficiency. A 
water audit can help identify major sources of waste. Regularly repair leaky 
faucets and toilets and ask a plumber to check for leaks in supply or waste 
lines in older buildings 
-     Use Efficient Water Infrastructure 
 Low-flow faucets and toilet “dams” or similar devices can yield huge water 
savings over time. Water can also be saved outdoors through water-
efficient landscaping practices such as mulching, time irrigation, and 
nighttime irrigation.  
-     Reuse 
 While conducting your water audit, identify manufacturing and rinsing 
processes that produce reusable waste water and potential uses for brown 
water. 
 
4. Other Ideas…. 
 
Procurement 
-       Office and Cleaning Supplies 
 In addition to recycling paper in your workplace, use recycled paper.  
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 Use natural cleaning supplies to reduce chemical pollution. These can also 
save you money because they can be made from cheap raw materials such 
as salt, vinegar, baking soda, borax, hydrogen peroxide and castile soap. 
-       Food 
 Buy local and buy organic wherever possible. By purchasing food from Virginia 
farmers, you can decrease your impact on the environment and support other 
small business people at the same time. 
-       Other 
 Whatever you’re buying for your business, there is probably a sustainable 
option out there. The websites listed below can help you locate thousands of 
green products available for purchase. 
Transportation 
 
-      Commuting 
 Although opportunities for carpooling are sometimes limited for small 
businesses, it is possible to formally or informally encourage employee use of 
public or alternative transportation. 
 
-      Company Fleet 
 Decrease your business’s environmental impact and save on costs at the same 
time by purchasing or leasing company vehicles with the highest fuel efficiency 
or tat use alternative fuels, such as electric, hybrid, or bio-fuels. Ensure regular 
maintenance of all vehicles, including correct tire pressure and fluid levels for 
maximum fuel efficiency. 
-      Decrease the Need to Travel 
 Where it is appropriate for your business, look into teleconferencing options 
instead of holding or attending company meetings 
 
Additional Resources 
EPA Small Business Ombudsman 
http://www.epa.gov/sbo/index.htm 
Green Business Network 
http://www.Greenbiz.com 
DOE Renewable Energy Website 
http://www.eere.energy.gov/ 
Energy Star Website 
http://www.energystar.gov/ 
 
